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This work is prepared upon the same general plan as the pre- 
ceding books of Dr. Steele. Among the principal features are: 
Brevity ; directness of statement ; such a presentation of the subject 
as will lead the pupil to love the study ; frequent foot-notes, con- 
taining anecdotes, curious facts, explanations, etc.; a uniform system 
of analysis in bold paragraph titles ; and a gradual introduction of 
scientific terms and language, so as to fit the scholar to read zoolog- 
ical literature. 

Believing that a description of a new animal is assisted by using 
a wood-cut, the authors have aimed to give a figure of each one men- 
tioned ; accompanying it, where necessary, with minor illustrations 
of functional peculiarities. In order not to discourage the beginner 
with dry and dull anatomical details, the text is largely occupied 
with biography, telling **how animals act, think, and are mutually 
related"; for a fact concerning the adaptation, habits, etc., is as 
valuable and far more interesting to students, than one about some 
unpronounceable bone or muscle. 

To lead, however, to closer observation, characteristic physiolog- 
ical distinctions introduce, in general, each Branch, Class, and Order. 
A section is also given on Comparative Anatomy, and numerous 
cuts of skeletons will enable any teacher familiar with the subject 
to continue it as desired. 

The limits of the book compelled a selection to be made from 
the numberless animal forms. Every class, however, is named, with 
most of its orders and many of the principal genera, each one illus- 
trated by a cut and description of a typical species. Tables for 
classification of the Vertebrates precede, in general, every dviv^YoroL. 
These will enable the pupil to refer any aimiiQl \iO \\a ot^^t, ^s^Sv.^ 



VI PREFACE. 

in many instances, to its genus ; though it should he borne in mind 
that the characteristics given are applicable to the genera and species 
described in the text, and not necessarily to all belonging to the 
order. In addition to these analyses, a tabular view of all the 
animals treated is inserted in the Appendix. 

It has not seemed best to define each term in the text, but the 
Index is very full, and contains the explanation, definition, and refer- 
ence of every ordinary zoological word used in the book. As far as 
possible, each scientific name is followed, in parenthesis, by its pro- 
nunciation. To guide in pronouncing the titles of the cuts, the 
quantity of the penult and the position of the accent are carefully 
given. 

Ample directions to the beginner for collecting and preserving 
specimens are given in the Appendix. These, with the hints in the 
foot-notes, will enable the pupil to undertake the study of Nature 
understandingly. 

The present edition of " Fourteen Weeks in Zoology," not only 
revised, but largely rewritten and entirely reversed in its arrange- 
ment, though retaining those salient features that have given the 
work such popularity for ten years, appears under the joint author- 
ship of Professors Steele and Jenks, the latter being alone responsible 
for accuracy of statement and the general plan of treatment of the 
subject. The entire manuscript was read to Dr. Steele, the week 
before his decease, and amended by most valuable suggestions from 
him both as to the matter and the phraseology ; and the last literary 
work of his life was that of writing a long letter to the Publishers, 
approving the new arrangement and detailing his ideas in respect to 
the typographical execution. Hence the work, as now presented to 
those in our High Schools and Academies who are beginners in the 
study of animal life, is hardly a posthumous book on the part of the 
deceased lamented author, as it goes forth on its errand, stamped 
with his living approbation. 

Many of the cuts were taken from nature ; the others were se- 
lected from the works of Owen, Carpenter, Wood, Milne-Edwards, 
Jones, Woodward, Glaus and Sedgwick, the Pictorial Museum, etc. 




The Tables are not, at first, to be committed to memory, but 
only read to give a general view of the subject, and afterward 
learned by a constant reference to them as each class, order, etc., 
is taken up. Thus, the table on page XITI should be in constant 
use during the term, and the last part would not be fully under- 
stood until the book is finished. The text contains nothing which 
the cut can better exhibit ; hence the figure should be studied care- 
fully. The teacher is advised to require his pupils to draw on 
the board an outline of each animal, showing its size as obtained 
from, the scale under the cut, and every peculiarity in the structure 
of its teeth, claws, hoofs, bill, etc. This should be followed by a 
familiar description, drawn from the cut, the text, the teacher's in- 
structions, and every other source of information— above all, the 
creature itself, where it can be secured. (See note, p. 127.) 

Pupils should be encouraged to make original researches. They 
can prepare (see page 283) the skeleton of a cat, dog, or other small 
animal. They can secure common birds, squirrels, frogs, snakes, and 
insects ; and a little practice will often develop a taste for curing 
and mounting, which will be as instructive as delightful. They can 
make collections of birds' eggs and nests. Even the careful study of 
a common fowl or an oyster, a bird building its nest, an ox chewing 
its cud, a spider spinning its web, a cat catching a Kn«i9fe,\feft NMrui 
paces ot a horse, or the metamorphosis ot a caterpiiWOT, "w'^Si ^' 



Vlll SUGGESTIONS TO TEACHERS. 

fresh zest to the work. If any opportunity offers, the class should 
visit a menagerie, book in hand, name the animals, and verify the 
statements of the text. 

The knowledge of the teacher should be sufficient to fill out and 
supplement the brief descriptions of a text-book. The following 
works will furnish additional facts, and aid in further investigations. 
Pupils may often be persuaded to procure copies as a foundation 
for their Hbrary: Packard's "Guide to the Study of Insects," and 
his "Zoology"; Dana's "Corals and Coral Islands"; "The Standard 
Natural History"; Coues' "Key to North American Birds"; Baird, 
Brewer, and Kidgway's "North American Birds"; Emerton's "Life 
on the Sea-shore"; Carpenter's "Comparative Physiology"; Jordan's 
"Vertebrates of North America"; Claus and Sedgwick's "Zoology." 
The back volumes of the "American Naturalist," "Science," "Popu- 
lar Science Monthly," and "Harper's Magazine" (see Natural History 
in the Index volume), contain numerous excellent articles, many of 
them finely illustrated. The above-named books, as well as a micro- 
scope, so essential to efficient instruction, can be obtained of the 
publishers of this work, Messrs. A. S. Barnes & Co., Ill and 113 
William St., New York. Specimens of all the typical species of ani- 
mals, as well as many beautiful casts, are constantly kept for sale 
by Prof. Henry A. Ward, Rochester, N. Y. Skins for study of either 
birds or mammals, or handsomely mounted cabinet specimens, also 
material for laboratory work as well as dissecting instruments, can 
be obtained of J. M. Southwick, Providence, K. I. 
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INTRODUCTION. 



IN examining different objects and substances, we in- 
stinctively distinguish between inorganic and organic 
matter. Organic matter presents us with material which 
has, or once had life, and is of a definite structure. It 
is made up of one or many units, so-called cells, each of 
which, though generally of small size, bears the same re- 
lation to an organism that a tile might bear to a build- 
ing. On examining several cells from different organisms, 
as we might examine the tiles from different houses, we 
find that they resemble one another, in that each is com- 
posed of a nutritive material, the pro- 
toplasm (pro'to piazm), which may be 




inclosed by a thin cell-wall, and may 

contain an area, the nucleus (nu'kie us), Group of ceiis. c^w;, ceii. 

which in turn naay present one or more nucic'T'ii^^^^Tpi^- 

foci, the nucleoli (nu klS'o it). An isolated toplaem. (Greatly en- 

' larged.) 

cell, absorbing food, may grow and sub- 
divide, each subdivision again subdividing, until a com- 
plex organism, or broad patches, called tissues, are formed. 
Organisms are naturally divided into two kingdoms — 
the vegetable and the animal — the lower forms of each 
of which so resemble one another as almost to det^ ^^^'- 
tinotioT?. 



X i 1 INTRODUCTION. 

The study of animals, Zoology (zo6l'ojl) [zO'dn^ ani- 
mal; Idg'dSj a discourse], would naturally begin with the 
more simple forms, and finally conclude with those of 
the highest development. We would not, however, were 
we even to include a consideration of all fossilized, as 
well as living, forms, meet with an unbroken series ; but 
would find rather a branched arrangement, the ultimate 
twigs of which might represent the living forms. It is 
the province of systematic zoology to discover the rela- 
tions that these ultimate twigs bear to one another and 
to their supporting branches, giving us finally a natural 
arrangement, a complete classification. 

Classification. — The systematic zoologist first deals 
simply with individuals; finding several which bear a 
strong resemblance to one another, but nevertheless have 
some little points of variation. The few he picks out 
may be the swallows, and he gives to them a character- 
istic generic name, Hirundo (hi run'do), and characterizes 
each peculiar form under this genus, by some specific 
adjective, as horreorura (hor re 5'rum), "of the granaries," 
for the Barn Swallow, and Hirundo hicolor (bi kai'or) for 
the Two-colored Swallow.* 

Several birds may be swallow-like but not true swal- 
lows ; these would be given different generic and specific 
names, but would be included in the fanfiily of swallows, 
the Hirundinidae (hi run din'i ds). 

Several families, as the swallows, sparrows, robins, etc., 
may show structural peculiarities which unite them into 
an order, the passeres (pSs'sS rgz). 

Several orders, however, resemble one another in many 

♦ This, giving to pach animal a Lai in or Latinized generic and si)eciflc name, 
is called the binomial Olnd'mial) system of nomenclature (ndmeniam'ttr), and is 
^bat adopted by naturalists throughout the world. 
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important structural and anatomical peculiarities and are 
united into a single class, AVES (a'vsz), whicli includes 
all the birds. 

The birds are united with other classes, as the fishes, 
reptiles, mammals, etc., in being built on the same gen- 
eral plan, and are regarded as oflf-shoots of a single branch, 
the VERTEBRATA (ver te bra't^). Several branches, 
as vertebrates, arthropods (ai^thr6 p6dz), etc., spring from 
the main trwak, or ANIMAL KINGDOM. As will be seen 
further on, an effort has been made to have these scien- 
tific terms characteristic. 

A general arrangement of tlie Animal Kingdom would 
be tabulated as follows : 



BRANCHES. 

SINGLE CELLED ANIMALS Prdiozl/a. 

( With several incurrent and \ 

one, or several, excurrent vPo rifS rd, 
openings. ) 



-J 



o 

^ s 



(J 

>• 
z 
< 



Exhibiting a Ra^'cli ate structure. ■< 



With a single incurrent, 
which serves also as smY Cce len ter a' to, 
excurrent opening. 



\ 



Exhibiting a more 
or less obvious seg- 
mented structure. 



i 



Without 

JOINTED 
LOOOMOTORY 
APPENDAGES. 



With a single incurrent and \ 
also a single ex.cxMTcntyEchinoderfn'dtd 
opening. * 

Not covered by a " mantle." Ver^met, 



With HOiiE 

OR LESS 

JOINTED 

LOCOMOTORY 

L APPENDAOBS. J 



Covered by a " mantle." 

Skeleton external. 
Skeleton internal. 



M61 lUs'cd. 

Ar thri^o dd. 
VSr te bra' to. 



I THE INVERTEBRATES.* 



BRANCH PROTOZOA (protozo-s). 

SINGLE-CELLED ANIMALS. 

This, the introductory Branch, includes those animals 
which have the simplest structure. The Protozoans are 
minute forms, seldom equaling a pin's head in size, and 
are generally found only 
in salt and fresh water. 
Their bodies are soft and 
jelly-like, each contain- 
ing one or more nuclei, 
and often presenting a 
granular mass of food, 
which has been taken 
into the central portion of 
the body. When exam- 
ined with a microscope of 
considerable power, there 
is seen to be a small por- 
tion, containing a fluid, which is repeatedly sent out in 
divergent rays through the body substance, or protoplasm. 
This portion is called the pulsating vacvole (vSk'Q oi), and 
serves to force the nutritive products of digestion over 
the body. 

• The term " Invertebrat«a " will become olmoiiB further on in the study, 
when contrasted with the term " Vertebrates." 

t A Diatoni (d§'4 t9itt) is one of the lower pl&nlB. 




im^baj>rS'llt«. A^bOi- 




vidualtltatbMeuiToiindeda 




DlaromtWftomwIiichttis 


lower pan becom- 




ing sepamtB rrom 


Puleating orCon tractile Vac- 








licles of Food. P. Pseudo- 


«nbdlvH«. (Great- 


podia. (Greatly enlarged-) 


ly eDtoraed.) 



2 BRANCH PROTOZOA. 

CLASS RHIZOPODA (rTz6p'6dA). 

The members of this class are often little more than 
animated drops of jelly-like protoplasm, which move about 
by simply thrusting forth a small portion from any part 
of their Ixxly, into which the remaining portion slowly 
rolls. On meeting with a suitable jjiece of food, this is 
taken into the body, Ijy the animal's rolling itself around 
and over it. 

In many forms, there is deposited around this jelly- 
like body, a perforated shell, through the holes, or foram- 
ina (fo rSm'! n^\ of which, projections of the body can 
be thrust to seize and digest food outside of the covering. 
Protozoans which are capable of thus thrusting portions 
of retractile protoplasm from their bodies are called 
Rhizopods (rlz'o p6dz), as these extended foot-like portions, 
2^seudopodia (su do po'di 6), often have the branched ap- 
pearance of roots. 

ORDER FORAMINIFERA (fo r^m i ntf'S rA). 

The members of this order may, or may not, be pro- 
tected by a porous shell. Of the latter kind, the Amoeba 
(a ms'ba) inhabits nearly every small body of fresh water, 
and is often, found in great numbers. When observed 
under the microscope, it is seen to move about and 
secure its food by thrusting out pseudopodia. One or 
more contractile vesicles (v^s'l kiz) and nuclei are gen- 
erally present, and the more central area is colored by 
the presence of food granules (grSn'ulz). Two Amcebse, 
while slowly rolling about, may meet and devour each 
other, and a single animal may voluntarily subdivide and 
form two individuals. Indeed, this self-fission (fish' an). 
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CLASS RHIZOPODA. 3 

as it is called, is the ordinary method whereby the Amoebee 
are multiplied.* 

Figure 3 represents an Amoeba-Uke Rhizopod, which is 
found in great abundance in mossy pools. j,^ , 

It will be observed to have a regularly 
formed shell, or covering, into which it is 
able to withdraw. 

The Foraminifera proper are marine, be- ^ircii'iadenM'ia. 
ing found in great abundance on the high ProjectiDg from the 

Bhell are »ever»l 

seas, where their dead shells fall to the bot- Pseodopodia (p>. 

torn in a continual shower and form there, in 

time, a deposit of great thickness, which, as it hardens, be- 
^^^ ^ comes limestone. Thus, though each one 

is almost infinitely small, these animals, 
working from earliest ages, have been 
active agents in molding and modifying 
the geological formation of the globe.! 

Gloingerina (gl5b 1j eri'nd) is the most 
abundant form, its dead shells character- 
izing the ooze that covers the ocean 
depths. On quiet evenings, the live ani- 

omigerina bid lafiut. mals may be skimmed from the surface 
of the water, though it is quite difficult 

to secure specimens which have not been mutilated, as 

the long calcareous (kal ka'pS us) p,^ 5 

spines are very brittle. 

• When the eurroundings of the am 
mal are unfavorable for reprpduction bj fit 
lion, budding may take place. In tliie case 
the new Bhlzopod. In some Ei>ecies, romamB 
attached to the shell of the parent, giving 
rise to the forms known as Nummulites, eto 

t Poraminifers {JOranAn-'ifeTi) have fur 
ntohed in large part the ertensive ohalk-clitfs 

of Bngland, and much o( the architectural material ot ttie -wot^A as ■we'ft. «a 
of tha ami-beda, so abaadBnt on the Atlantic coaflt ol tiio TJiA'wa. B^j^js*. 






BRANCH PROTOZOA. 
ORDER RADIOLARIA (rfi di o la'i 1 6), 

"■ The Radiolarians are characterized 

by the possession of a silicious (si H'- 
shus), not calcareous, armor from which 
often project a multitude of long di- 
verging spines. No pulsating vacuole 
has as yet been discovered, though the 
body is much more granular than in 
the previous order. The pseudopodia 
'' (GteaUy ar« capable of being extended to a 
™™*'"" great distance, often forming a deli- 

cate net-work outside the shell,* and variously used. 

CLASS INFUSORIA anras6'rl6). 

We now come to those Protozoans which, imlike the 
Rhizopods, have an elastic covering for the body, pro- 
vided with one or many whip-like prolongations. These 
prolongations incessantly lash the water, as organs of 
locomotion, or whip the food into an opening in the cov- 
ering, or sac. From this opening, the food passes to the 
central portion of the body. One or more nuclei and a 
contractile vacuole are invariably present. Many of the 
forms possess, also, a thin membranous covering, or cti- 
ticle (kQ'll kl). 

Infusoria make their appearance in vessels of water, 
either salt or fresh, which contain decomposing animal 
or vegetable matter. From their abundance in these in- 
fusions they derive their name. 

* nieae animals are toimd in large numbers on the aurfaoe o( the ocean, and 
their dead aliella, like thoee of the roramlnifera, are not infrequently found in 
tbe solid rocks of the land, showing connlufllvely that safib rocks were once cot- 



CLASS INFUSORIA. 



Fig. 7. 



Fig. 8. 



ORDER FLACELLATA (fla jSl' !& tA). 

Flagellate (na'jgiiat) Infusorians are peculiar in that 
they seldom possess more than one or two fiagella, or 
lashes. They are extremely minute and resemble in va- 
rious respects the lower plants. They are, indeed, con- 
sidered by many zoologists as the property of botanists. 
They are distinct, however, in that their motions seem 
to be more definite than those of flagellate plants, in 
possessing a contractile vacuole and 
in using the flagellum to force bits 
of solid food into a small opening at 
its base, which answers for a mouth. 

The OreenEuglena (agis'n^) often 
appears on the surface of stagnant 
pools, forming a green scum. Under 
the microscope it is seen to move 
rapidly about by lashing with its 
flagellum. 

Codosiga (ko d6s'! qA) is a minute 
form found in colonies* attached to 
the stems of fresh-water plants. It 
is peculiar in having the flagellum 
surrounded by a collar. 

The Nbctiluca (n6k tl iQ'k^) is of 
interest, in that it has the power of 
producing a phosphorescent light. 
During quiet evenings of the sum- 
mer months, millions of these animals rise to the surface 
of the ocean, lighting the waves for miles in extent, with 





Fig. 7.—Eu gWna vir'i dis. 
Green Euglona. F, Flagellum 
at base of which is an opening 
through which food (/) n:ay 
be forced into the body sub- 
stance. Pv, Pulsating vacu- 
ole. iV, Nucleus. (Greatly 
enlarged.) 

Fig. a— Co dds'i ga bo trj/' tes. 
Clustered Codosiga. 5, Sup- 
porting stem. Pt\ Pulsating 
vesicle or contractile vacuole. 
N, Nucleus. (7, "Collar/' 
F. Flagellum. (Greatly en- 
larged.) 



* Many of the flagellate forms are found collected in colonies. Each colony 
presents either a tree-like or a spherical structure, new torms takm^ \)[\eiYc ^•aR.'^^ 

* 

in tl^e old ^roup. 



BRANCH PROTOZOA. 




a'ea mUia'rit. (Migiilaed.) 



a most beautiful golden sheen. This is not the only 
form however, which can lighten 
up the sea ; many other Protozo- 
ans as ■well as certain individu- 
als of e\ery other branch, have 
a like power. 

The Koctiluca not only multi- 
plies b\ fission, but may draw 
m its fiagel- 
lum, lose its 
mouth and be- 
come a mere sphere of protoplasm, a 
cyat (sist). After resting encysted for 
some time, the cyst breaks open and a 
multitude of minute NoctilucEe hasten 
forth. This phenomenon, which has 
also been observed in some Rhizopods, 
is called " multiplication by the forma- 
tion of zoospores " (zo'o sperz). 



ORDER CILIATA (sll i S'tfi). 

The Ciliate Infusoria have not the 
long flagella of the previous order, but 
are very generally provided with nu- 
merous small cilia which serve as or- 
gans of locomotion ; though, around 
an opening, which answers for a mouth, 
the cilia may be of larger size and of 
use in securing and retaining food. 

The Paramcecittm (par a mS'sl um}, 
is a very common form, found in stale water, while often 
attached to the stems of aquatic plants are colonies of 




duced by Ihe action of tbe 
cilia. O, Tbe courw Ihe 
food takes on entering the 



nutriment being thniirt 
from Ibe bodj. /, Food 
mass. N, Nndene. Pt', 
PulaaUng vesicle immft- 
diately before and Pv, 
Immediately after con- 
trsctlon. (Greatly en- 



CLASS INFUSORIA. 



Fig. 11. 




Bell Animalcules (an i markuiz). When viewed under a 
microscope each single bell is found to have a ciliated 
lid with a mouth-opening* under one portion of its cir- 
cumference. In the body can often be 
seen an elongated nucleus and one or 
two pulsating vacuoles. On being irri- 
tated, the stems of the small bells 
contract, bringing the entire colony 
against the object to which it is at- 
tached. 

During the warm weather, when the 
pools dry up, these ciliated animals 
draw in their cilia and enter an en- 
cysted stage ; a few days of moisture, 
however, will serve to burst the wall of 
the cyst, when a multitude of new Vor- 
ticellse swim forth. 

While considering the members of this first Branch 
of the animal kingdom, though dealing with animals con- 
sisting of but a single cell, we have found them capable 
of motion, of sensation, of finding, securing, digesting, 
and assimilating food, and of reproducing other animals 
similar to themselves. Thus, in their humble position, 
they are endowed with powers resembling, though not 
equaling, those of the higher forms. 

All other animals are made up of aggregations of 
cells, and are thus of such a size as to be generally 
appreciable to the unaided eye. This many-celled struct- 
ure of the remaining Branches has given to them the 
name of Metazoa (mst a zS'A). 



Vortical' la nebvUf'ird, 
or BeU' animalcule. C, 
Row of long Cilia encir- 
cling the disk or lid, L. 
aS, Stem. Other letters 
game as in previous fig- 
ures. Note the elongated 
nucleus. (Greatly en- 
larged.) 



♦ In many i)arasitic cillata, as in the parasites of tlve MghsT «Av\TaaN&.^ >2tL<ei 
month x>aTts are wanting, and the animal receives its nutrinieTv^. "Vyj \Tc\>a\>cA^\r 
Dp sojid food hetn^ taken, 
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BRANCH PORIFERA (ponrdrA). 

THE SPONGES. 

RP0NGP]8 during life are quite different from the 
mere sj^onge-skeleton whi(?h is the article of commerce. 
They are more or less gelatinous (jel&t'inOs) masses, 
found mostly in salt-water, and are supported by a frame- 
work which may l>e either calcareous, silicious, or horny. 
The forms of sponges are of great variety. 



Fig. 12. 



Fio. 18. 



n 



CLASS SPONGIA (span'jl A). 

ORDER CALCISPONGIA (kfil si spCin'jl A). 

A Calcareous Sponge, Qrantiit (grSnn! A), of about half 

an inch in height, 
well illustrates 
the anatomy of 
the Branch. Wa- 
ter is induced to 
(^nter, through ex- 
ternal pores (Fig. 
12), to small ra- 
diate chambers 
which are lined 
with collared fla- 




D 



Ordn'^a dlia'ta. A gellatc CClls. 

Calcareous Sponge. C, rp-Up^p fl„o-pl}o ^lot 
Crown of spines around -*- ^^^C nagCiia nOt 

excurrent opening. P, ^j^Jy ^hip aloueC 

Pores admitting water, ^ x o 

as indicated by arrows, the Water, but, 

i?, Root-like base. ^ -, 

(About twice the natural like COQOSlgaS, 

seize upon all nu- 
tritive matter which the "water con- 




Internal Anatomy of Grantia. 
JB, Cross - section, diagrammatic, 
showing that the "pores" lead 
into converging tubes (C; which 
open internally into a central cav- 
ity ( C'c). a9, Spicules arranged as 
straincri over ' * pores. ' ' C, More 
enlarged view of "tube," show- 
ing it to be lined with Codosir/a- 
like cells. 2), A few of the cell? 
highly magnifie4. 
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tains. We can think of the sponge, then, as a colony* 
of protozoan animals, each living a separate life, though 
interested in the welfare of its neighbors. The water, 
after having been examined by these flagellate cells, 
passes on into a central cavity, and finally leaves the 
sponge through a large opening at the apex. 

Often attached to the side of this more simple 
sponge are so-called "6mfe," which are young sponges in 
process of growth. 

ORDER HYALOSPONGIA (hT al o spian'jl 6). 

Silicious, or Q-lass Sponges, are less common.f 

ORDER CERAOSPONGIA (sS ra o sptin'jl A). 

Sponges having a horny skeleton are those with which 
we are most familiar. If a common bath sponge, Euspongia 
adriatica (u spCin'jl A ad ri at'l kA), be examined, there will 
be found small pores, leading in at the sides, while at the 
apex are the large excurrent openings. Those who cure 
the sponge, wash away the soft flagellate cells together 
with other slimy portions of the animal's body. All the 
more valuable forms are found in the warmer regions. 

We have thus seen that the Porif era are animals whose 
bodies consist of numerous cells, supported by a frame- 
work, or skeleton. Until recently, the members of this 
Branch were considered by many naturalists as plants; 
but the working out of their life-history has proved them 
entitled to higher rank than some other animals. 

♦ "It is a kind of sub-aqueous city, where the people are arranged about the 
streets and roads In such a way that each can choose his food from the water as 
it passes along."— Huxley. 

t The most beautiful is the Euplectdla aapergiUum (tl plfik'tel la Ss per ^I'lnm^ m 
which the silicious fibera form a, delicate mesh of lace, kno'WTv aaNeivwj^ "SVy^«^ 
^asketf formerly considered a unique specimen of Chmese m^x^strj. 
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BRANCH CCELENTERATA (ssientera^tA). 

THE CORALS (kdr^aiz), ETC. 

We now meet, for the first time, with animals pro- 
vided with a true mouth; with a skin formed by layers 
of interlocking cells ; and with arms, or tentacles, for 
thinisting captured food through the mouth and into a 
central bag, which answers for a stomach. This ^^ stom- 
ach'' is of such a rudimentary nature that it has given 
the name (hidden intestine) to the Branch. 

The exterior of the body of COE- 

FiG. 14. . , 

LENTERATES (se i^nt'^r atz) is be- 
set with a countless multitude of 
cells, lasso-cellSj which are capable of 
throwing out, with considerable force, 
long threads, the fine poisoned ends 
of which enter the skin of such ani- 
mals as may be passing by, produc- 
Lasso-ceus. A, The cells with j^g a paralysis and rendering their 

Its 1&8S0 partly Buot lortii. 

B, The same completely ex- capture CaSV- 

tended. r- j ^ 

These animals are all aquatic : 
many are of considerable size, and others, the Corals, 
though often small as individuals, have been active agents 
in changing the outlines of coasts and in forming islands. 

CLASS HYDROZOA (hi drO zO' ^). 

The common Hydra of every fresh-water pool and 
slowly running stream, introduces us to the Hybrozoa. 

ORDER HYDROIDEA (hi droid'S A). 

The Hydra is about one fourth of an inch in length, and 
^o' ^ften of a deep green, or brown color. By reference to 
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the figure, or, better still, to the live animal, we notice 
that it resembles the simple sponge in having an elon- 
gated body, at the apex of which is 
an opening. The radiate plan ia 
here shown in the disposition of the 
long arms, or tentacles (ten'ta kiz), 
which surround the mouth-opening. 
Other sponge-like characters are the 
possession of a central cavity and 
often the presence of small buds 
attached to the side of the parent. 
A further study, however, will re- 
veal many things in the Hydra quite 
different from the Sponge. 

There are no canals piercing the 
sides of the animal, hence the food 
must enter in another way. If we 
watch a Hydra which has become 
attached to the side of a glass jar, 
containing green slime and stagnant 
water from some pool, we notice 
that the small forms of animal life 
swimming around often become in- 
active on approaching the Hydra, 
being stung by the lasso-cells, and 
are seized in the animal's tentacles 

and thrust into the terminal opening, or mouth. The 
food, much larger than that capable of being captured 
by the flagellate cells of the sponge, passing through the 
mouth, simply enters the bag-like body cavity, where it 
is acted upon by the digestive fluids; the hard, innutri- 
tious portions being finally expelled through the same 
openin^r by which they entered. Leading ttotft ^Oci^\>t-'' 
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cavity are the cavities of the tentacles, which are simple 
outpushings of the body wall, being given their form by 
the nutritive fluid they contain. If this liquid is with- 
drawn, the tentacle sinks down to a mere elevation. On 
being irritated, the Hydra may allow most of the liquid 
to escape from its body, contracting itself into a small 
knob. It is thus without the supporting skeleton of the 
sponge. 

T]ieCampanularianHydroid(kampanQia'rlan hj'droid), 
Ohelia gclatinosa (o bs'li a je iSt i nO'sSi, is another repre- 
sentative of this class. It looks 
like a Hydra surrounded by a cup, 
into which, on contracting, it can 
withdraw. The cup may be sup- 
ported at the tip of a long branch- 
ing stock, the base of which is at- 
tached by rout-like expansions to 
some support, as the side of a spile 
or the frond of a sea-weed. 

When these branching animals 
are examined during the summer 
months, some of the cups, or bells, 
are found to be without mouth or 
tentacles, and to have in place of 
the body, a central stock from 
which "buds" are growing. These 
buds finally break from their sup- 
port and swim away. This free form, of minute size, is 
called a Medusa (me dQ'sA), is bell-shaped, and swims by 
alternately expanding and contracting its rim. Around 
the edge, are several small sacs, connected together by a 
nervous cord and filled with liquid, in which are small, 
hai-d particles. When the water is disturbed, these im- 




S, Supporting Btem, E. Cap. C. 
Camncted individual. H, Ex- 
panded individual sbowlng lu 
mautli at tlie center. S\ Support 
bearing Bude {BJ, nblch event- 
ually Jcsvp the surrounding cup 
and animaway sa A. the MciiO'sa 
of an allied ronn. (Enlarged.) 
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pinge upon the nervous walls of the sac, giving to the 
animal the sensation of sound. Here, then, we meet for 
the first time with organs of hearing and with a con- 
nected nervous system. 

As the Medusa slowly propels itself through the water, 
stretching out behind is a series of long streamers armed 
with lasso-cells and of use to the animal in procuring its 
food and in directing its course. These free Medusas 
carry with them eggs, which, finally, on becoming at- 
tached to some support, develop into branchial Cam- 
panularian Hydroids.* 

ORDER DISCOPHORA (dis k6r6 r6). 

The life-history of the Jelly-fish well illustrates an- 
other group of the Hydrozoa. 

Fig. 17. Fig. 18. Fig. 19. 




Hydra-like stage. Later stage of Fig. 17. Free-swimraing Jelly-fish. E, Eye-spot. 

The several stages in the development of the Jelly-fish, Au rS'B a fla vi dU'la. 

The egg, on becoming attached, finally develops into 
a form much resembling the Hydra. The portion of the 
body above the tentacles, however, continues to grow 
until it is enormous. Constrictions soon appear and di- 
vide it transversely into a series of "saucers," of which 
the upper and largest breaks away from those below it, 
turns over and swims away as did the Medusa of the 

* It is a singular fact that through a lack of food, cer^fiim '^•eSLXsaafe \ir 
he©B Jmown to return anally to their attached hydroid conditioiv. 
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Campanularian. Finally, all the saucers thus swim away 
and, rapidly growing, become Jelly-fish.* 

CLASS ACTINOZOA (fik tl no zO'A). 

Some of the members of this class, are remarkably 
like the Hydra ; a circle of tentacles, disposed radially 
around the mouth, being supported upon a cylindrical 
body. 

AcTiNozoA, however, are exclusively salt-water ani- 
mals ; are of comparatively large size ; and have the 
mouth not opening directly into the body-cavity, but 
leading through an oesophagus (s s6ra gas) into a bag-like 
stomach, which is open below and allows the nutritive 
products of digestion to pass into the body cavity. The 
oesophagus and stomach, moreover, are held in position 
by a radial series of fleshy partitions, the mesenterial 
folds J attached at their peripheries (pe rirer iz) to the 
body wall. This body wall, though tough, is soft and 
flexible, and can be expanded with sea-water, which the 
animal, on being irritated, allows to escape through lateral 
pores and from the mouth, thus contracting itself to a 
mere knob. Often the body wall, as in previous forms, 
supports buds which in turn may support other buds, 
giving rise to branching forms. In such cases, the skin 
may be stiffened by the deposition of horny matter, or 
of lime, making a stem either tough and flexible, or 
hard and brittle. 

* Jelly-fish abound along the coast, and are to be seen by the thousands in 
calm weather during the summer months, appearing at night like specters mov- 
ing about with their phosphorescent light. Though many are small, the size of 
a cup, others are as large as a tub, and their long streamers, armed with lasso- 
cells, cause no little annoyance to bathers. The bodies of Jelly-fish are loosely 
held together, and on being removed from the water, will often slip through the 
hand in strings. So much of the body is water, that, if allowed to remain in the 
sun^s TBVB. after deaiooation little more than a mere scale will be left. 
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ORDER ACTINOIDA (flk « nol'dfi). 

The Actinoida are characterized by having the me- 
senterial folds and ten- 
tacles arranged on a 
plan of six, and by hav- 
ing the support, when 
present, of limy matter 
The common Sea- 
anemone (a nem'o ne) 
is often found attached 
to the spiles of bridges 
or to the under side of 
overhanging rocks. 
When expanded, its 
gracefully waving, 
bright colored arms 
give the animal a 
plant-like appearance. 
To the small unwary 
fish, however, this 
beautiful growth is 
most dangerous to ap- 
proach ; for the slightest contact with one of its ten- 
tacles will cause the 
Anemone to throw out 
a multitude of poisoned 
barbs. These barbs 
quickly paralyze the 
animal which they 
pierce. 

The teutsjcVea ol "Ocs. 

I'lwn mar girt fi' tvm. 

ullappexranben cODtracted, Bea-aiiein\01Vi& ^ 




[cUnoziyon. Se»>tiemone, 
one Bide being lemmcd to ebow Intemtl uwlnmy. 
T, TeDtaclcB. 0. Moulb Icadiug lato the vBophaguB 
(0), \rhicb Id turn opena below Into (tK genertd body 
cBvltj- {C). Jf, A Meeentery. Tbe lower, Iree ende 
ol others can be eeen na rsdfatine lines below the 
teeoiibaguB. P. OpenlDg in meaentery. W. Body 
wall. S. Section of tentacle showing that Its cavi^ 
JsconilnuouH with the body lavity. iNatuial size.) 
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Cap Coral. 



smooth, hollow, and of a conical shape. They can be 
extended or withdrawn at will, and are of use to the 
animal as organs of touch. The number of tentacles is 
usually six, or some multiple of six. 

The simplfi M'iJ'hroorn and Cup Corals are little more 

Ku ^ than Aaem- ^^^ 

ones. Between 

the mesenterial 

folds and at the 

base of the ani- 

lU-niK tli eeliini'ta. Muabrooni Coral. , ,, 

mal, there is a 
deposit of lime. Some species measure over 
a foot in diameter. 

If we esamine a branching coral, we shall find extend- 
ing through the axis, the remains of a single elongated 
Fio. -a. parent Actinia (&k tln'I fi), or polyp (pOl'ip), 

from which others branch out in every 
direction, all keeping a communication 
with one another through the axial car 
nals, and also through the external fleshy 
investment. We thus see that the coral 
is deposited not as a result of the industry 
of the animals, but is merely, like our 
skeletons, a support. The reef-forming 
coral animals abound in tropical seas, 
while solitary corals are found at depths, 
even in the Arctic Ocean," 




• Dana, in describing tie coral reefE 
may well be called the asters, camationB, a 
the tubipores are literally its pink beds ; 



of the Paoiflc, eays : " The Actinto 
d anemones of the submarine garden ; 
lie gorgonisB, iU flowering twigs; the 
madrepores, its plants and shrubbery, AstrEeaa (alar corals) often form domes 
amid the grove, embellished with green or purple blossoms; heroiaphereB of 
meandrina (brain coral) appear as if enveloped in a ne1>work of flowering vinea; 
and vasea of madrepores stand on a cylindrical base covered with branehee, 
spreading gracefully from the center and decked with Bprtga ot Uu^kA -eoVrea- 
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ORDER ALCYONARIA (£il Sl O nS'rl d). 

This order includes those Polyps which have the me- 
senterial folds and tentacles j^^ ^ 
arranged on a plan of eight. 
The growth is supported on a 
horny or calcareous, often 
branching axis, surrounding 
which is a limy layer depos- 
ited in plates, allowing consid- 
erable flexibility. It is into Thehiml central oMs in Been projecting 

the minute pores of this outer 

layer that the Polyps can contract,* The Red Coral, prized 
for jewelry, is the highly polished 
central axis of an alcyonarian Polyp, 
found growing, in small quantities, 

^'\^^\ts, ft-j '%^M^7r ill the Mediterranean Sea. The 
TT^CKVo^^e^P Sea-fan is also a representative of 

this order. Its interlacing branches 
are coverecl with a purple or a yel- 
low calcareous layer which, on dry- 

Gorgs-iAajiab-i'iam. Fragmeot Ing, may cleave off, cxposiug the 

of S™-fan, Bhowlng the Inler- l, ^ h/vrmil flVW 
locking of the Uranches. S.Tbe DiaCK nomy aXlS. 




* An aberrant lorm clBssed 
in thia order ia the Organ-pipe 
Vorai, which consists of cylin- 
drical tutes arranged liie the 
pipes in a church organ. Each 
one is the cell of a single polyp, 
and the whole number in the 
mass is the progeny of the one 
that first became fixed at the 
base. CrosB-platca at intervals 
preBerre the unity of the mass. 
The mouth is located between 
the bases of tl/e tentHc/es, 




Oi^a \i\'^ 'intti. 
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BRANCH ECHINODEKMATA (^k i no dsrm-a tA). 

THE STAR-FISHES, ETC. 

The ECHINOr)P]RMS (e k!n'6 dsrmz) present a radial 
structure, have the digestive tract without direct con- 
nection with the body cavity, have the skin indurated 
(in'du rfit ed) by calcareous plates, and are generally free 
to move about. All are marine. 



CLASS CRINOIDEA (kri noid'6 6). 

At early periods of the earth's history, the Crinoids 
(krrnoidz) abounded ; now they are extremely rare, being 
seldom obtained except from deep water by dredging. 



Pio. 28. 



ORDER BRACHIATA (brfi kl fi'tA). 

The Norwegian Crinoid found in the 
North Atlantic at depths of 100 to 1,000 
fathoms, is one of the smaller species. 
A long stem attached to the mud by 
root-like branches, supports a five-rayed 
animal, of the general appearance of a 
lily. As in the other metazoan animals 
thus far treated, the mouth is placed in 
the center of the disk from which the 
main rays diverge ; but, unlike the Coe- 
lenterates, a limy deposit prevents the 
(luick contraction of any portion of the 
animal, and renders movement slow and 
limited. The food, moreover, which has 
been thrust down the oesophagus, has the 
nutritive portions absorbed by the walls 
of an a^tmeniary canal. Along the \ipper 8urta,Ge of each 




Rhx^aVnus kft^n'sis. 

The Norwegian Crinoid, 

or Stone-lily. 
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arm, is a longitudinal groove from which project a multi- 
tude of small retractile tentacles, the ambulacral appends 
ages. Other species of Crinoids finally break from the 
top of the stock and crawl away, free forms. These free 
Crinoids introduce us to the Star-fishes. 

CLASS ASTEROIDEA (Ss ten oid'S 6). 

The Star-fishes have the body much flattened and 
the ambulacral appendages, when present, provided with 
terminal suckers, of use in locomotion as well as in secur- 
ing food. All are invariably free, i, e., are not supported 
by a stock. 

ORDER ASTERIDEA (Ss ter Id'S A). 

The common Star-fish is abundant along the sea-shore, 
where it commits great depredations on the oyster beds. 
Upon the lower side of each ray are several rows of am- 
bulacral suckers, which may be thrust forth and become 
attached to foreign bodies ; they are then contracted and 
the animal drawn up to the point of attachment, thus 
producing a slow locomotion. As the animal crawls, 
mouth downward, these suckers bring it over its food, 
which is thrust through the mouth into the stomach ; or 
if the morsels are large, the stomach is everted, and the 
food digested outside the animal, the stomach being 
finally drawn back into the body. At the tip of each 
ray is a small red spot, the eye, which may give the 
animal the perception of light and shade. A small nerve 
can be traced from this spot, along the lower side of the 
arm to a nervous ring surrounding the mouth.* Recent 

♦ As each arm contains special branches of all the necessary organs, the 
Btar-flsh can endure severe mutilation. Lost arms are replace^^ axi^ evetv «v:c^<^ 
arms wiJJ Jive and Onally develop into complete Starrs. A\\ X'tL^ ^^^x-t^^'aa, 
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cxperinionts have also demonstrated the presence of a 
sense of smell. The water, which is taken in to exponil 
the ambulacra! suckers, or tentacles, enters through a 
brick-red sieve, the co)xil-plate. 

The Pacific coast of North America furnishes several 
varieties of Star-ftshes differing from A./orbesii in size, and 
also in the number of their arms, — some having six arms, 
while other allied genera have more than twenty arms 
.md attain to the dianiettr of tluee teet and upward. 



which thcTO are at least one hundred a 
tflgratinB themflel\e8 espccinllj the man 
a bnef time thp portions l>roki n off I 
upon thorn for stpalm^ thiit Kiit hy liii 
] tney simply iniiitiply tUo hm 



I flflv pfKCHB hive the power of dtoln. 
lininched \ am ties ind of reBtoring In 
iici »heii (iBh.rmen vent their spite 
ni; lliem m piens and throwing them 
IiamcrBiid in fiiatli cold water, the; 
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The Basket-fish represents species having the five rays 
subdivided till the numher Qt ultimate branches is nearly 
five thousand. 

CLASS ECHINOIDEA »k 1 noid'fi A). 

ORDER CIDARIDEA {si dar Id'fi &) 

The Sea-urchins differ from other Echinoderms, in 
having the calcareous plates so firmly united with each 
other, that all motion between them is precluded. The 
investing shell, thus formed, is perforated with numer- 
ous pores, through which ambulacral suckers can be 
thrust, enabling the animal to move about. Protective 
spines are invariably present, — in some species number- 
ing more than s thouseaid. 



BRANCH ECHINODERHATA. 

The common Urchin of the North 
Atlantic coast is of about the size 
and shape, and has the general ap- 
pearance of a chestnut bur. It moves 

about on the rocks, gathering vege- 
table incrustations from their surface 
by means of its five sharp teeth, or- 
strongsiooin-iristui dnbaiA- gans with which we have not hith- 
bHiscrei euckera appesrtag u erto met Thcse are worked by tnirty- 

ttw long fllatnenM, lai out- „ _, , , 

reicblDEtliepto(«cUveBpinea. nVe powerful mUSCleS. 




ORDER CLYPEASTRIDEA (klip S as trid'S A). 

The Sea-Otter departs ito. n. 

somewhat from the five-rayed 
structure of the previous mem- 
bers of this branch. While 
an imaginary line might be 
drawn across the Star-fish, 
through the coral-plate and 
the arm which in Fig. 27 is 
toward the right, dividing the 
animal into two equal por- 
tions ; the Sea-otter has a 
more obvious right side equal- 
ing a left side, — a structure 
characterized by the term " bi- 
lateral symmetry." 




ScAttdi'ler. Seam 
Qiroogli whkb tue Ibnut IlH smbnlMnl 



CLASS HOLOTHUROIDEA (hOl o thQ roid'ga). 

The HoLOTHUHiANS (h6I o thQ'ri anz), called Seor^vcttm- 
bera because of their peculiar form, are regarded as the 
h^beet of the Echinoderms. Though they depart con- 
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siderably from the forms hitherto studied, they exhibit a. 
five-rayed structure in the disposition of their tentacles 
and also of the rows of ambulacral suckers when these 
are present. The skin, which is tough and strong, con- 
tains numerous small calcareous plates.* The body is 
often elongated, worm-Uke, and presents a marked bilat- 
eral symmetry. 

A good idea of the Holothurian can be obtained by 
conceiving a Sea-urchin to be drawn out from its attach- 
ment and then laid down on its side. Five, branched, 
retractile tentacles, which are of use in collecting small 
plants and animals, and forcing them into the mouth, 
take the place of the Urchin's teeth, while the hard shell 
and long spines have disappeared. 



Fio. 83. 



ORDER APODA (ap'6 d6). 

Sjrnapta (slnftp'tA) is a form found along the Atlantic 
coast, and from its movements, 
is ordinarily mistaken for a 
worm. Its body is generally 
elongated and hidden away in 
subterranean passages in the 
mud. It feeds by swallowing 
sand in large quantities, leav- 
ing the digestive organs to 
gather from it what nutriment 
it may contain.! 




of 



«« 



Syndp'ta girdrd'li. Girard's Sea-en- 
cumber. A shortened individual. (Nat- 
ural size.) A^ The " anchor and plate." 
(Greatly magnified.) 



* These often take a definite form, as 

anchors," "wheels," etc. 

t Holothurians have a most singular 
habit, when alarmed, of throwing out from their bodies portions of their alimentary 
tract. This may be a strange provision for their protection, since a preying fish 
would seize upon these softer morsels, leaving the tough skin, which finally re- 
places the lost parts. Synapta, possibly for a like pxirpoae, otteiv ^N^^'ea \\5ai^& 
Into wamerouB segments by violently contracting. 
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BRANCH VERMES (vsr-msz). 

WORMS, ETC. 

This branch includes animals presenting the most di- 
verse peculiarities, and hence is diflScult of precise defini- 
tion. The body, however, is bilateral, and either entire, 
or divided into segments by transverse rings. Lateral 
appendages may be present, but are never jointed. Rep- 
resentatives are found on land, in water, both salt and 
fresh, and as parasites on members of nearly every branch 
of the Animal Kingdom. Though several classes have 
been defined, we shall consider only the more important. 

CLASS PLATYHELMINTHES (piat 1 el mln^hSz). 

The so-called Flat Worms have the body depressed 
and more or less elongated. Some representatives are 
free ; others are parasitic. 



Fig. 34. 



— 



ORDER DENDROCCELA (dSn dro SS'IA). 

The Planarians (pia na'ri 6nz) are the 
most common free Platyhelminthes, and 
are found in abundance gliding over the 
rocks of slowly running streams. If one of 
these animals be placed in a tumbler of 
water, its singular motions and peculiar 
structure can be observed. In the form most 
likely to be captured, there will be noticed 
a pair of dark dots, the eyes, on the an- 
terior portion of the body, which is more or 
less diamond-shaped when the animal is 
stretched to its utmost. The mouth will be 
seen on the lower surface, placed far back and leading 




Pland^ria tdr^va. 

Flanarian Worm. 

0, Mouth. E, Eye. 



CLA^ FLA.TTHELHINTHES. 26 

into a branched stomach. The peculiar gliding motion 
is the result of the combined action of invisible cilia. 

Though at first glance, the structure of this animal 
may appear quite new to us, by comparing it with the 
Anemone, we find several resemblances. If the latter 
animal be inverted, its tentacles retracted, and its body 
made capable of movement by being provided with cilia, 
we should have a very fair Planarian. The worm also 
shows ccelenterate features, in that it is armed with lasso- 
like cells, which it throws out on being irritated; and in 
sometimes multiplying by self-division. Though many 
Planarians of the warmer countries are terrestrial, all of 
our forms, with a single exception, are aquatic. 

The remaining Flat Worms are mostly parasitic ; that 
is, they attach themselves to some larger animal, their 
host, from which they draw their nourishment. When 
animals thus become parasitic, they are apt to lose, 
through disuse, many organs, which a free life would 
render quite necessary. Nature is thus found to be 
economical, never supporting useless organs. 

ORDER TREMATODA (tr6m a to'dfi). 

The Liver Fluke, nearly an inch in 
length, broad and flat, is one of the most 
common parasites. It is found in the 
bile-duct and other organs of herbivorous 
animals. Subsisting there on the fluid 
in which it floats, it has no need of eyes 
nor of special means of protection, hence 
these are not present. ' It is, however, pro- 
vided with two suckers, ventrally placed, 
with which it holds to its host. 

The life histozy of this animal is ot 
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particular interest While still attached in one of the- 
bile-ducts, it constantly sets free a multitude of eggs, 
which follow the duct to the intestine, from whence 
some finally reach damp earth or pools. 
I There they batch and give rise to active little 
J eyed forms, which, on coming in contact 
with the soft parts of certain snails, thrust 
t themselves through the skin and become 
! encysted. After some time, one of these 
|§ cysts may break open, as the snail crawls 
1^ over the grass, and give birth to not one, 
but several active forms, each of which en- 
cysts on a blade of grass. A sheep, graaing, 
swallows the encysted animal, which the di- 
gestive juices bring into activity, and we 
finally have the completed cycle in the 
adult Fluke, which produces in sheep the 
disorder popularly known as " rot." 

ORDER CESTODA (ses to'dfi). 

The Tape-worms also belong to this class. 
Several species of these worms are found in 
the intestines of various animals. Here we 
meet with a parasite, even more degraded 
than the Fluke. As the animal floats in 
the digested matter of the alimentary tract, 
it takes in its nourishment by absorption 
through the skin of its body. No mouth is 
present, though there is usually a number of hooks, and 
in some species, suckers, on the anterior portion of the 
body, the " head," by which it remains attached. Behind 
the head, and stretching back, in some forms for twelve 
feet, is the flat ribbon-like and jointed body, constantly 
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elongating by the interposition of new joints next the 
"head." The older terminal joints are in the meantime 
falling off. Each of these can move about, and contains 
a multitude of eggs, which escape to the outer world. 
The omnivorous hog, perchance, devours some of these 
eggs ; in its stomach, they hatch, and the young worms 
distribute themselves through their host, become encysted, 
and we have what is called "measly pork." These cysts, 
on opening in the alimentary tract of the animal which 
has eaten infected meat, give birth to small Tape-worms, 
which at once attach themselves to their new host. 

CLASS NEMATHELMINTHES (nSm at el mlnHhSz). 

If cider vinegar be closely examined with a hand lens, 
it will be found to contain a myriad of small active 
worms, popularly called Vinegar Eels, A description of 
the anatomy of one of these will epitomize that of the 
class. 

ORDER NEMATODA (n6m a tO'd^). 

The body of the Vinegar Eel is round and filiform 
(fii'l fdrm) ; the alimentary canal extends as a tube, from 

Pie. 87. 




Lip ti6d'9 ra 6x dph'l la. Vinegar Eel. (Greatly magnified.) 

the anteriorly placed mouth for nearly the entire length 
of the body; on each side, can often be distinguished a 
multitude of eggs. Though many members of this class 
live, like the Vinegar Eel, a free life, others are para- 
sitic. 

The Trichina (trl ki'n^) is by far the most dreaded of 
human parasites. By eating raw or partly cooYa^ ^o^^ 
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as is often done with ham and Bologna sausage, encysted 

■worms are taken into the alimentary tract, where the 

P,g ^ digestive fluids break the cysts, and 

■ free the animals, which deposit a 

multitude of eggs. These eggs soon 
/^ hatch, and the young Trichinse work 
/3^^\ their way through the tissues and 
I^Snl migrate to nearly every part of the 
K^^l body ; but finally settle down and 
flSP'' become encysted in the muscles, in 
^^ capsules about jV of an inch long, 
where they remain indefinitely. If 
the host can endure the irritation 
produced by this migration, fatal 
results will not follow. 
The Hair-worms, which are found in damp soil and 
in stagnant water, are forms closely 
allied to the Trichina. The Gardius 
(gdr'di Qs) often resembles a long 
hair from a horse's mane, and being 
found in the water, is considered by etr'Utt afuocieu. 
the ignorant to be an animated hair, 

which will finally develop into an eel. The young of 
Hair-worms are often found parasitic in small aquatic 
animals. 



Tri chl' no api riTltt 

UlETMlDgln miiBclee. Encysted. 

(Greatly Tnafnlflcd.! 



CLASS ANNELIDA (fin nSl'T dA). 
This class includes the higher developed segmented . 
Vermes: the Earth-worms, Sear-worms, and Leeches. The 
body is elongated, and traversed for its entire length by 
the alimentary tract. The nervous system consists of a 
brain proper, placed over the (Rsophagus (the anterioi" por- 
tion of the alimentary tract), round which, on each side. 
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a nervotis cord passes, connecting with a ventral chain of 

nervous ganglia. The most noticeable feature, however, is 

the regular series of segments, each of which has its own 

nervous center, circulatory organ, respiratory(respir'atory) 

system, and, when such are present, organs 

of locomotion. It is not surprising, then, 

that when such an animal is divided, 

the parts continue to show life for some 

time after the mutilation. Annelids 

(fin'nei idz) are found in damp soil, and 

in both fresh and salt water. 

ORDER OLICOCH^TA (o II gO kS'Ul) 

The common Angle or Earth-worm is 

abundantly found in the loamy soil of 
both continents. In tunneling, it swal- 
lows the dirt, leaving the alimentary 
tract to select what little organic matter 
may be contained. Along each side of 
the body are rows of small spines, of 
use in holding to the walls of its tunnel ; 
these can be felt if the animal be al- 
lowed to crawl between the fingers. This '^tru'^AaJ^'o^mu. 
worm is nocturnal in its habits. It re- """"■ <■. bse. inooe 

, Ine tHO young, d, Eb- 

quires moisture, dying in a short time if wpe o( yonne irom 
exposed to the sun's rays. Extreme cold 
it can not endure ; but during winter, it sinks below the 
frost line and, with several companions, remains coiled 
up until the advent of spring. Besides its ordinary diet, 
it is known not infrequently to attack vegetables and 
even refuse meat. Whenever feeding, however, it invar- 
riably disposes of the worthless matter by throwing it 
out as spiraJ casts on the surface, at the moM'OQ. cjl \'y& 
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tunnel. This bringing up from below and depoaiting on 
the surface, results in a cunstant overturning and enrich- 
ing of the soil. It also undermines, at a rate perhaps 
of an inch in a dozen years, pieces of stone and other 
debris, which are thus constantly disappearing from the 
surface. Its eggs are deposited in the soil and develop 
directly into Earth-worms. 

ORDER POLYCH^TA <pol I kfi'td). 

Many of the Marine-worms (Nereis) have the append- 
ages of the sides of each segment greatly enlarged, with 
expansions which functionize as gills, and with tufts of 
elongated bristles. The Clam-worm, so named because it 




is often brought to light where these mollusks are being 
dug, well illustrates such a form. The head is quite dis- 
tinct, surrounded with long feeling organs, the anteimce 
{Sn i«n'ns), and bears one or more pair of eyea From 
the mouth can be protruded a long proboscis, which is 
armed with terminal teeth and secures the animal's prey, 
finally drawing it into the stomach. With such well- 
developed and specialized organs, we should expect to 
find the Clam-worm an active animal, and such it ia 
^t nijrht, it is known to leave its submarine and sub- 
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terranean tunnels, come to. the surface of the water, and 
there swim about. Some species reach eighteen inches 
in length. 

The famous Autolytus te t6ri Ws) is also a marine 
Annelid, and a closely related form. The young of this 
animal have a general resemblance to the Clam-worm, 
though they are of much smaller size. After the worm 

Pig. 42. 




AutiU'i/tus cornWtuSy eubdividiiig into two individuals. 

wanders about for some time, one of its middle segments 
begins to take on the appearance and structure of a 
head and the posterior part of a body, and finally breaks 
away, a complete animal, free to move about and to de- 
posit eggs. These eggs will produce other worms, which 
will, in their turn, go through the same process of self- 
division. 

ORDER DISCOPHORI (dis k6r6 rl). 

The Leeches generally have the mouth surrounded by 
a sucking disk, while there is also a similar disk on the 
posterior end of the body. Dissection reveals a metam- 
erous (metam'Sras) (in parts or segments) arrangement, 
for the digestive, nervous, and excretory systems. The 
Leeches used in medicine, are imported from France, 
where they are raised in large numbers.* The mouth is 

♦ The Leeches grown in otit own waters, especially the genus that furnishes 
the large variety, serve also for medicinal purposes ; and, if baited by applying a 
little blood to the inflamed part, will attach themselves as readily as the imported 
ones. When gorged, they let go their hold of their own accord. If then a little 
salt be pat upon their sucking disk, they at once disgorge themselves and are 
again ready for aervioe, 

/ 
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provided with three small lance-like teeth, which readily 
puncture the patient's skin, causing a painless flow of 

blood. During the warmer months, they 
crawl from the water and deposit their 
eggs in the moist mud. These in a few 
days hatch, the young at once seeking 
the water. Several allied forms inhabit 
our fresh-water ponds and streams. 



We now come to a few worm-like 
animals, the precise relations of which 
are not settled. The Polyzoa (p6i l zO'A), 
and Brachiopods (brSk'l o p6dz), though 
generally classified with the worms, 
present affinities with higher forms, 
and are regarded by some naturalists 
as belonging to a separate Branch, the 

MOLLUSCOIDEA (m61 ms koi'de A). 

The Polyzoa, though found in fresh- 
water, abound in the ocean, where their 
small calcareous, or horny, capsules 
form incrustations over nearly every 
submerged object. These capsules, ea.ch 
of which contains a Polyzoon quite dis- 
tinct from the others, are often ar- 
ranged in a branching form, giving the 
colonies a strong, though superficial, re- 
semblance to the branching Hydroids. 
Through the thin wall of the capsule, the structure 
of the animal can often be determined. The mouth, 
surrounded by a number of ciliated tentacles, opens into 
an elongated and complete alimentary tract, through the 



HirU'do me die i n^ lis. 

Medicinal Leech, Bhowing 
chief points in its anat- 
omy. (?, Mouth. /S^, Stom- 
ach. C', Cerebral ganglion 
uniting with the ventral 
chain of ganglia, F, 
through the oesophageal 
ring. T^ Terminal suck- 
er. A^ View of mouth, 
showing the three lance- 
like "teeth." 
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walls of which the products of digestion reach the body 

cavity, without the intervention of 

a circulatory system. A series of 

muscles enables the animal, on be- 
ing irritated, to retract itself into 

its supporting cup, where, by draw- 
ing a lid over the top, it may seal 

itself in.* 

Polyzoa deposit large numbers 

of eggs, each of which is capable 

of producing a new colony. The 

hard, limy shells have been found 

in the oldest fossiliferous rocks. 
The Brachiopods are also found, 

both fossiled, and still living in the 

ocean. They were long supposed 

to be allied to the oysters and 

clams. Recent investigation has 

shown their unique struct- 
ure. What were the long 
tentacles surrounding the 
mouth of the Polyzoa, 
have in the Brachiopods 
united into two groups 
which are supported by 
" arms " ; these in some 
forms are coiled in a 
spiral. These arms, giv- 
ing the name to the group, 





Seeljon throngb BracMopod. Bbcmlng ai 
pecollarltiM. (7. The oppet shell separated from 
the lower at the opentng. 0. M. Muscles n bleb 
tloee the v«1vm. P. Pednncle, hy means of 
which the animal attaches ItselT. A. Tbe so- 



• Some genera have attached to the esterlor of tie capsules long whlpe, 
which keep up a oontinnona laahlng, while others have organs reBcmbUng the 
head and beak of a bird. These open and close until they finally grasp same 
•mail object, when tor a time thej seem satisfied. The leal nae at t.bMW Qte<iQa 
to not faK>ini. 
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Fio 46. 



Pi». 47. 



are not capable of extending from between the edges of 

the shells, which are 

placed one above and one 

below the animal In the 

Lamp-shell of the New 

England coast, these shells 

are united posteriorly by 

a hinge, while projecting 

from the larger is a short 

peduncle (pe dang'kl), 
which serves to hold the animal to 
some support. The Tongue-shells, of 
more southern waters, are without this hinge, but have 
the peduncle greatly elongated, anchoring the animal 
uprightly in the sand. 




TSrebrdtuWna 

sip ten M nd'lis. 

Lamp-shell. 




Uin'g&la pyrtaniddfta. 

Toogne^hell. iS; Peduncle, 
the lower end of which 
is anchored In the aand. 



BRANCH MOLLUSCA (m6i ms^kA). 

CLAMS, SNAILS, ETC. 

This Branch includes animals of which the Clam, Snail, 
and Nautilus, are examples. The soft body is surrounded 
by a mantle^ which generally secretes a limy covering, 
protected externally from the erosive action of the water 
by a thin, horny layer — ^the epidermis (Sp i dSr'mls). The 
body is bi-symmetrical, though in some forms, a torsion 
interferes with exact symmetry. The alimentary tract is 
completely separated from the body cavity, the nutritive 
fluid being carried over the body, and through the gills, 
where it is purified, by a system of blood-vessels, which 
lead to and from a muscular heart. The nervous system 
is well developed and regularly disposed. Three classes 
are distinguished. 
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CLASS ACEPHALA (&sSr&l&). 

The Acephalous (A ssra ms) (headless) Mollusks have 
the sides of the body protected by a pair of shells, or 
valves, from which peculiarity they are 
sometimes called Bivalves (brvSivz).* 
These valves are united by a hinge^ 
and holding them apart is an elastic 
ligament (lig'a ment), which, if placed 
inside, acts by expansion ; if outside, 
by contraction. The valves are closed 
by one or two bundles of muscular 
fibers, which the fisherman severs, be- 
fore he can take out the soft parts. 
The mouth may be surrounded by a 
series of tentacles, f to direct the course 
of the food, which is induced, by ciliary 
movement, to enter with the water 
into the mantle cavity. The gills are 
large and lamellate (lam gnat), a characteristic which has 
given rise to the name Lamellibranch (la m^i'il brSngk). 
The so-called ^^fooV is a development of the lower lip, 
and is of use in burrowing and in locomotion, t All 
Acephalous Mollusks are aquatic. 




Diagrammatic eection 
through a Clam, to illus- 
trate the opening and clos- 
ing of the valves. Z, Elas- 
tic ligament, which con- 
stantly tends to separate 
the valves. M^ Adductor 
muscle, which, by an act of 
volition, brings the valves 
together. 



ORDER ASIPHONIA (a sl f6n'l A). 

The common Oyster of the Atlantic coast, like other 
members of the class, on hatching from the egg is free 
to swim about; but soon attaches itself to some support 



♦ These are not homologous with those of the Braohioi)ods, as they are against 
the sides of the animal, not above and below. 

t Compare with mouth tentacles of Polyzoa, page 33. 

X Compare with the creeping surface of Planarian, page %&. 
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by the left valve, and thus remains anchored for life. 
An opening in the mantle allows water to enter and 

Fia 49 




bathe the gills, 
which is a mas 



Otlm'a Tirginilna, Pantyiliagrsmmatic Tienof tbe Boft parUiorBnOyetsrastliey liein 
tbdr original silnatlon, npon the lelt valve. O, Sitiiatioo o( mouUi. on each ride ol ubich 
an Uie PsLpe, P. Q, Ollle. M, MantJe. A. Adduclor muecle. If. Heart C. Cat edge ol 
mantle ot upper, HeM, aide. L, Region of hinge of left valve. Tbe airowa Indicate Ilia 
conree taken by the ivaler as it entera the mantle cavity. 

passing around the so-called "stomach," 
of liver and eggs, in which the intestine 
is coiled.* The Scallops (sk6i'iups) 
are closely allied, though, instead of 
being sedentary, they are capable of 
progressing l)y rapidly opening and 
closing their valves. The edges of 
the mantle are in these animals beau- 
tifully fringed, and are ornamented 
with rows of eye-spots. The strong 
muscle, which closes the shell, is the 
seaiiop-aheii. ouly portiou used as food. 

• The hard part, aJwaya cut in opening the shell, ia the adductor muscle whose 
ofBce is to Hhut the valves. These open naturally about one halt of an inch. 
The mantlea on the two sidcE of the shell meet at the aperture. Thoir edges are 
[ringed with cilia— the English call thera the oyster's beard— which can bo pro- 
truded from the shell and conduct the current which brings Inside animalcules 
and the spores of altne for food. The lime for buUdlng the ehell is Becret«d by 
the mantle. The heart, shaped like an eld-fashioned puree, has an aurtole and 
renOiide, and ciroalateE a limpid colorleee blood. If the shell be opened -wKh 





L«-oF>peaTt< 
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The I^arl-oyater, the sheila of which sometimes meas- 
ure twelve inches in diameter, is fomid in nearly all 
tropical seas. Its exterior 
is uncouth, but the irides- 
cent lining is one of the 
most beautiful creations of 
nature. If any irritating 
substance, as a grain of 
sand, should inconvenience 
the oyster, the animal at 
once deposits around it 
layer upon layer of this 
nacre, thus forming a 
pearl.* 

caze, the beatdng of this orsan may be distinctly seen. The dark liver le large 
and secretes a deep yellow bile in large quantity. The mouth la provided with 
palps by which food la selected and carried inside. The eggs are yellowish, and 
a singlo oyster may contain two mUhonH, which, lying in the folds of the mantle, 
look like thick oream. When the proper time arrives, they are ejects Into the 
water in a milky clond. Sach little oyster, though not larger than the point of a 
pin— a whole tiwip being able to swim freely about in a drop of water— has a per- 
fect shell, and is provided with a fleshy pad for attaching Itself to any object at 
band. Crustaceans, worms, and enemies of all kinds, with a natural liking for 
taw oysters, flock in to the fsast, and a few score only of the millions escape. 
The survivors anobor themselves to some smooth surface and grow rapidly. In a 
month, they will be as lai^e as a pea. If we eiamine a. shell, wo can see the 
layers overlapping each other like Hhinglee, each one indicating a sc^oHon's growth, 
and the serlee showins the oyster's age. In three or four years, a marketable 
size win be reached. The little red crab often found sharing the oyster's home, 
is the itntKtfAtru tutreum (Pin no ths'na Ss'tie am). The female is generally seen, as 
the no^e is eoaroe. The latter has its back ornamented with a white flgure, 
very like an anchor.— At the discovery of America the oyster was abundant upon 
the Atlantia coast. Immense mounds of shells lie along the shore, from Maine 
to Florida. They antedate the time of the Indian, and are so large that In 
Florida, during t^e late war, some were used as forts. See Lockwood's "Hatural 
History of an Oyster," in Rjnilar Scienee XoiUhiy, November, 1875. 

* Taking advantage of this, the Chinese have long been In the habit of pro. 
dudiig pearls artificially by slipping metal images under the mantle and then 
mlrnnlng the animals. In six months, the figures are found overlaid with a pearly 
secretion. Sometimes, however, the crafty Celestials pasto these images upon the 
lnt«n4or of a dead shell and then paint it over with a mixture of powdered 
"BiiottiiBr-of-peari,'' Jn exact imlMioa of the genuine. 
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The Hammer-aijster, of the Indian Ocean, presents 
one of those singular forms seemingly designed to puzzle 
P^ ^ naturalists in endeavoring to ac- 

count for the utility of the anom- 
alous outgrowth& 

The Mussels are widely dis- 
tributed along the marine shores, 
and in some places, aro used in 
large quantities for food. They 
are peculiar, in that the water 
enters the mantle chamber 
through a short tube, the incur- 
rent siphon, and leaves it by an- 
other, the excv/rrent siphon. The 
so-called foot has the power of 
spinning a number of threads, 
the hyssus, which it can throw 
out one after another and then contract them, a slow 
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movement resulting. The byssus is also of use in at- 
tachinir the animal to a 

Fio. B6. 

support « ' . 

The FresJt^vater Clam, 




closely allied to the Mus- 
sel, is found in all our lakes, 
ponds, and rivers. This 
animal, by means of its 
elongated foot, pl( 
■way through the mud in 
shallow water. The young 
have pecuUar hooks on the 
edges of their valves, by 
means of which they at- 
tach themselves to the fins 
and gills of fishes, where 
they remain for some little 
time. 

The Sal^^ater Clam 
has the siphons united and greatly e\oTiga\je4, e^altJiB 



Mffa arena-ria. CommOD Clam, iiKIi left 
Telve and portion of manrle removed, ebowlng 
themoreeeDeTBlaiialiniilcalpecDliBritiee. i, Ar- 
row showing course Uheu by ivatet aa It enters 
tbe elphon («) and batbes the jills, g and g". 
Food is directed to the mouth, tno, ):y tbc palps, 
p, the water flnally leaving tbe snlmal through 
Ute excurrent opening, t. m. Mantle, with an 
opening at o, tor the toot, /. to protnide. The 
Besby body IB Been at b, (lie ligament at I, and 
(be anterior and poaterloi addador muscles at 
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it, though buried several inches in- the mud, to draw in 

clear water, which alone it coveta 

pjj jj_ The Razor-clam is found 

on sandy beaches. Its foot 
is capable of being greatly 
elongated and of insinuat- 
ing itself into the sand for 
several inches. It is then 
distended with water, form- 
ing a hole, into which the 
remainder of the animal can 
be drawn. The eye-spots of 
the Razor-clam are placed 
upon the siphons. 

The Ship - ivorm is the 
most aberrant fab Sr'rant) 
of bivalves, and causes a 
yearly damage of thousands 
of dollars. The young of i 
this animal is a free swim- 
mer, but soon comes to rest i 




submerged timber, as the exposed hull of a ship, or the 
spiles of a bridge. Into this the animal bores, and in a 
short time forms long calcareous tunnels, which, while 
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never intersecting those of its neighbors, quickly destroys 
the strongest timber. Its valves are very small, cover- 
ing only a limited portion of the anterior part of the 
body. 

CLASS CEPHALOPHORA (s6f a 16^6 r&). 

To this class belong moUusks which are generally 
capable of locomotion, moving about on their so-called 
foot. Placed anteriorly is 

Pig. 59. 

the head, which generally 
bears tentacles and eyes, 
and is pierced by the open- 
ing of the mouth. The ali- 
mentary tract is well devel- 
oped, and bears anteriorly 
a series of characteristic 
teeth, the odontophore 

(O d6n' 16 phOr).* Though 

in many forms the body is 

protected by the investing 

mantle only, the greater 

number have a single hard, 

limy shell, into which they can partly or wholly contract. 

Representatives are found in the ocean, in fresh-water, 

and on land. Some, therefore, are obliged to breathe air, 

and are consequently provided with lungs. 

The present class has been designated by several 
names : Cephalophora in that they bear a head ; Uni- 
valves (a'nlvftlvz), because of the single valved shell; 
and Gasteropods (gfts^er 6 p6dz), because the foot sup- 
ports a portion of the alimentary tract. 



Diagrammatic view of CephalophorouB Mollnsk, 
Bhowing main points Id its anatomy. 0^ 
Month, leading into the elongated alimentary 
tract, which haa opening into it, the dact 
from, L. the Liver. 8g, The snpra oesophageal, 
or cephalic ganglion, connected by nervous 
rings with, Ig^ the infra-cesophageal and, Pg^ 
the pedal ganglia. F^ Foot or creeping disk. 
8^ Shell J7, Heart, the space surrounding 
which is in conmiunication with the exterior 
through the tube, T. 



* Compare with teeth of Clam-worm^ pfeyge ^Q. 
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ORDER SCAPHOpODA (skfif o pO'dd). 
The Tooth-shell is one of the lowest forms, and, in 
p^ go many points of its structure, resem- 

bles the Acephala The shell, long 
and tusk-like, is open at each end, 
allowing the animal to reach out its 
tentacles and burrow in the sand, while pure salt-water 
enters the small aperture at the apex. 



ORDER POLVPLACOPHORA (pOl I pla kCfQ fA), 

The Chitons (kriunz) may fta. m. 

be spoken of as many-valved 
Univalves, as they are true 
cephalophorous (ssr a loro pQs) 
mollusks in their structure, 
though the limy covering of 
the mantle is divided into sev- 
eral segments. Chitons in- 
habit all rocky coasts, where 
they securely atta<;h them- 
selves, even during severe 
Storms, by their broad suck- 
ing foot.* There are numerous species, and to locate 
them precisely in their relations to other mollusks, has 
given Naturalists much trouble. 




ORDER NUDIBRANCHIATA (nO dl brSng k« S'td). 
The Nudibrancbs (nO'di brfingks], [Doris], are marine 
forms, often of great beauty. They are termed "Naked- 
gilled " Mollusks, in that the organs for purifying the 
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blood, appear as papillae, in some species, of the brightest 
colors, and often covering the upper portion of the body. 
A shell, present in the young, is entirely 
absent in the adult 



Fio. 02. 







DO' lis pild'ea. 
The "gills" are arranged 
in the form of a star. 
Anteriorly are seen the 
club-shaped tentacles. 



Fto. 68. 





ORDER PULMONATA (ptil mo nft'tA). 

The Pulmonifera (ptii mo nirsr A), or 
Lung - bearers, comprise many fresh- 
water and land SnailSj without gills. 
The "lung" is little more than a mere 
cavity, communicating with the exterior through a valve. 
A single swoop of the net, through the aquatic vege- 
tation of some of our streams or ponds, 
will often secure a score or more of small 
dark colored snails, which, if placed in a 
tumbler of water, will reveal many in- 
teresting traits. They frequently come to 
the surface for fresh air, and if a green 
deposit gathers on the glass, the action of 
the jaws and odontophore can be observed, 
as the animal scrapes this off for food. Closely allied to 
the Pondrsnails is the com- 
mon Land-snail, or Helix 
(he'lix). This animal is pro- 
vided with four retractile 
tentacles, the larger pair 
with eyes at their extrem- 
ity. 

Slugs are often found 
under damp boards, and 
are sometimes of considerable size. They show on their 



A Dextral and a Sinis- 
tral Ftesh-water Uni- 
valve.* 



Fig. 64. 




Si'lix alboll'bris. Land-snail, i^, Foot. O, 
Mouth. E, Tentacles, terminated by the eyes. 



♦ The greskter ntimber of Cephalophorous MoUtlsks have the openmst ^^^ ^^ 
■hen tomed toward the ri^ht, i. e.^ they are dextral. 
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right side, below the rudimentary shell, the large open- 
ing, valve-like in structure, which leads into the "lung." 
The few remaining 
forms are marine. 




piftrU. Slue. 




fUiuriria lifOrl. Ksj- 



ORDER ZVGOBRANCHIA (zl gO brfing'kS 6). 
The Limpets (Um'pets) are abundantly found at low 

tide attached to stones, etc. So firmly can they hold to 
their attachment, by means of their broad, flat foot, that 
the shell can be broken before they will loosen their 
hold. The Ki"!/-fiole Limpet has a small opening at the 
apex of its shell. 

The Ear-shells, of the Pacific Coast, also live attached 
to the rocks. Their shells, of a pearly luster, with re- 
splendent metallic hues, are often sawed in pieces and 
used in the arts for various ornamental purposes. 




TaHO'tU abaUyni. Ear^lieU. 



Otpm-a fl'ffrtt. Cowiy-abBll. 



The Cowries (ko-w'ciz) are often used as ornaments, 
the Tiger Cowry being most abundant 

The Conch (kOngk), or Strombtis, a large, heavy shell,. 
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with pink interior, found abundantly in the West Indies, 
makea a favorite ornament for garden beds and door-ateps. 




» 



Sbella OKd far Onumont^.— I. CymSum hrMfiip'li 1 Tu ; fa im- 

piHa'lif. J. Car' <H "m f l^- Ivm 1 Pli in ag gla (I nan 3f pi no*. 

T. Virnaiwi tbur'tiitu. M. 7Wc*t« Hildt'lau. B. Lit/iia'SmM li th!,ph-S gut. 
10. Tvrrititta. 



CLASS CEPHALOPODA (sera 16p-6d6). 
The Cephalopods (se rai'o p6dz) have not only an ocion- 
tophore, but are also provided with a pair of strong jaws, 
resembling in shape those of a parrot. What was the 
anterior portion of the foot in the Cephalophora, is here 
divided into a number of long radiating arms, surround- 
ing the mouth and generally bearing a multitude of cup- 
like suckers. The eyes are large and well developed, and 
the brain is protected by a cartilaginous (kfirti l&j'I ntla) 
box. Covering the internal organs is the thickened, more 
or less cup-shaped, mantle, between tVe titq cS. "w\ii!3ti. ' 
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and the body, water is free to enter the memtle cavity, 
and bathe the gills. This water may be forcibly ejected 
through a special fold, the siphon, the reaction pushing 
the mollusk in the opposite direction, often with great 
velocity. 



ORDER TETRABRANCHIATA (tSt rS brfinfl kfi fl'td). 

The Pearly Nautilus (n©'ti iQs), of the Indian Ocean, 
is the introductory form. 
The shell of this animal 
is found to consist of a 
series of chambers, ar- 
ranged in a spiral, all 
connecting by a siphv^i- 
cle (si'rangkkl) with the 
ultimate and larger one, 
which contains the ani- 
mal. These shells often 
measure six inches in 
diameter, and when pol- 
ished, are very orna^ 
mental. The animal 
has two pairs of gUla 
and numerous arms, 
which, however, are 
rather small and un- 
provided with suckers. Nautili and alhed forms, the 
Ammonites {&m'mon itz), have peopled the seas since 
the earliest times ; but, though more than two thousand 
fossil species of this order have been described by Nat- 
uralists, only six survive at the present time ; and these 
all belong to the genus Nautilus,— the sole living repre- 
sentative of what was once a "mighty Tace." 




Sai^&ha pompWlug. Pearly If autlli 
tiou ehowlog cbambers and slphancle 
ff,Eye. 3. Stphon. 7", TentackB. 
(, Sipbnncle, 
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ORDER DIBRANCHIATA (dl brfing kS fi't6). 

The " two-gilled " Cepbalopods have the shell, when 
present, internal, and either calcareous or horay. \Vheu 
horny, it is long and pen-like, supporting the body. An 
ink-bag is invariably present, tlie contents of which the 
animal, on being frightened, ejects, as a cloud, into the 
water, to hide its ei 



The body is often capa- 
ble of rapidly changing 
its color. 

The Argonauts 
ifiKgo nais) are so called 
from the fabulous ac- 
count of their using 
their delicate shell as 
a boat, some of their 
tentacles as oars, and 
others expanded, as 
sails. Though the male 
is shelless, the nmch 
larger female secretes 

Argonau-ta ar'go. Paper iisonaat. 

a dehcate unchambered 

shell, in which she rests and where she deposits her eggs, 
but to which she is not attached, holding it merely, and 
swimming rapidly about by forcibly ejecting water through 
her siphon. 

The Octopus (6k't6 pQsi, instead of being found in deep 
seas like the Argonaut, inhabits the rocky shores. This 
aaimal, often called the Devil J"ish, and about which the 
most blood-curdling stories have been told, is really of a 
timid and retiring disposition. The body is short and 
oval, while the arms are elongated and pro'viiei NiAcra 
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with two rows of sucking disks. Baird's Octupus has 
beeu captured several times off the New England coast. 




A larger Pa<..itib fwim is known to devour great quantities 
of Acephalous MoUuaka 

The Outtl&-fish and Sgmds, the most active inverte- 
brates, have, in addition to the eight arms, a pair of 
longer arms, provided at their extremities only with 
suckers.* 

• Tbeae moiiHtarB ot Vbe deep liave fnrniahed material for the novelist and 
the painter. See Victor Hugo'fl "ToOera of the Sea," and Harptr'a Xagaii»e, Vol. 
XXI. pBge 185. Their acoounts are greatly exaggerated. Mr. Beale, in his NataraJ, 
Hlstorr ot the Sperm-whale, describes a specitnen ot the so-called "Rock-squid," 
not IsTfrer than hie flsl, but with anas expanding fenr feet. He grasped one of its 
tentacles, but the outtle-flsh held to the rocli with its aiickora fio strongly aa to 
reaiat all bla etrength. A aadden jerk eiaaperated. the anltaal, which fixed It 



'hlota fixed Itl^ 



CLASS CEPHALOPODA. 



49 



The OuUle~fi8h is common along tlie shores of the 
Mediterranean, where large nmnbers are captured for 
n«. m food- fo"" tlieir ink, which ^^ ^^ 

is made into the pigment 
sepia (ss'pi A), and for their 
supporting calcareous 
shell. Allied are the 
Squids, some of which 
grow to an enormous size. 
A specimen was lately- 
found on the Newfound- 
land Coast, whose body 
measured over seven feet 
in length, while the arms 
extended for thirty feet pen,orB«ck 
These animals are carniv- 
orous, devouring large numbers of 
fish, as well as other moUusks. Mi- 
grating in schools, multitudes are de- 
stroyed by the whales and other ma^ 
Antom J oi > ceptuiopod Mai- rlne auimals. Along our shores they 

huk, Bqold. T, TentulBi, 

bearing tbelr mm of nick«n, 

O, Hoatb. r, Blpbon. A, Fis. 79. 

Intntiiu. /, Ink-bag. B. 

GIllB. B, Heart. K. Blood- 

TBOel. A, Bac, which n- 

c^vee tlw taopnra Uood ■■ It 

ratnin* fnni Iba bod;. V' 

TlKstal Mc 0, Lobei of 





their efforts to again 



often become stranded, and perish i 
reach the water. 

^•liiig eyea npon Its tormentor and, suddenly releasing Its hold, sprang upon his 
naked ma and endeaTored to reach blm with Its beak. Its sllmf grasp elckened, 
while Its tbreateulDg look so alarmed him that he loudly called for assistance. 
EQa relaaae was at last effeoted only by killing the cuttle-fish with the boat-hook. 
and enttdiv ottilm mrwa bit by bit. 
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BRANCH ARTHROPODA (ar thr6p'6 dA). 

INSECTS AND CRUSTACEANS. 

The ARTHROPODS (ftr'thra p6dz) differ from the 
jointed, bilaterally symmetrical animals, which we have 
hitherto studied, in having the appendages jointed,* and 
the body protected by a hard external shell, t which is 
generally divided into regions, each of which has special 
duties to perform. J 

Locomotion is effected by the jointed appendages, 

which allow the body 
to progress without 
the flexions so charac- 
teristic of the worms. 
The nervous system 
consists of a brain, 
situated in the head, 
connected with a 
chain of ventral gan- 
glia by means of an 
oesophageal (s so f^g'S ai) ring. The alimentary tract is 
entirely separated from the body cavity, while the circu- 
latory system is more or less imperfect. The blood, 
generally colorless, on leaving the dorsally situate heart, 
passes through lacwnce (la ka'ns) (open spaces in the body 
cavity) before it again enters regular blood-vessels on its 
return. 

* Oomi>are appendages of Clam-worm. 

t A rigid support is necessary for the attachment of the muscles which serve 
in flying, jumping, or swimming. 

X The head bears the mouth i>art8 and some of the specis^ sense oi^gans; 
the eyes, and antennae : the thorax {thff rax) 8upi)ort8 the organs of locomotion : 
the abdomen {db dd' men\ generally without appendages, is of use in carrying the 




An Arthropod Animal. Toung Lobster, showing the 
division of the body into head, thorax, or head-thorax, 
and abdomen. (Enlarged.) 



CLASS CRUSTACEA. 
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CLASS CRUSTACEA (krtis ta'shS A). 

The Crustaceans often have the integument (in tsg'a- 
ment) hardened by the deposition of hmy matter. They 
are mainly aquatic, and hence breathe by means of gills. 
There are two pairs of antennae, and the abdomen, as 
well as the thorax, may bear appendages. Thoagh, on 
emerging from the egg, the young may resemble, in 
form, the adult, more often they are born in the Navr- 
plius (n^'pUtis) stage, only becoming adults through a 
series of metamorphoses (mSt a mdi^'pho sez). The Nav^ 
plius is of small size, free swimming, but provided with 
only three pairs of appendages, these finally developing 
into the two pairs of antennae and the single pair of 
jawa 



Fig. 77. 



ORDER COPEPODA (ko pS'pO dA). 

The common Copepod (ko'pSp6d), Cyclops (srki6ps) is 
a familiar representative of 
the group Entomostraca ($n- 
to m6s'tpa kA), in which many 
of the smaller crustaceans, 
with appendages varying in 
number, are included. This 
small white speck is seen 
swinaming with a jerking mo- 
tion in nearly every tumbler 
of unfiltered water. If a large 
specimen be examined with a 
hand lens, a pair of sacs, filled 
with eggs, will be found to hang from each side of the 
abdomen. On hatching from these eggs, the young are 
in the "nauplius sta^e." 





Cp' clops commUn'U. Nauplius of Cyclopei. 
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SIPHONOSTOMATA (sI fon O StOm'ft Wi). 

The Fish-louse also comes from tlie 
egg as a Nauplius. The adult females 
are provided with a grapple, by means 
of which they become attached to their 
hosts, losing finally, in their parasitic 
life, all trace of segmentation, becom- 
ing mere bags for retaining the juices 
of their host, and nourishing the large 
sacs of eggs, which are seen attached 
at the sides. 

ORDER PHVLLOPODA {HI 6p'6 dd). 

The Freshrwater Shrimps are the 
most familiar representatives of the Phyllopod (ni'o p6d) 
Crustaceans. These are found in the 
spring, swimming about on their 





backs in the pools of melted snow. 
Coites' Shrimp is found in the small 
pools of the western prairies.* L^ida'm eoim-lt. 

• The eggs of many PhyllopodB have the power of enduring deaicCBtion, the 
pools In which they are deposited drying up in the Hummer months. Bbbb de- 
prived of water for yaars, have been known to produce young. 



CLABS CBU8TACBA. 





> support, when, 



ORDER CIRRIPEDIA (sir rl pfi'dl &). 
The Barnacles, Cirriped (sir'ri p^) Crustaceans, are 
fm. ffl. classifled in aU the p,^ ^ 

older zoologies 

with the Mollusca. 

The discovery of 

the young, a free 

Nauplius, unites 

them with the "iiMie 
Ot>enm^., crastacea. As the "Z" 
Nauplius grows, the anterior pair "''^ 
of appendages become attached to sor 
by a series of moults, the entire struct- 
ure of the body is changed. It becomes 
surrounded by a more or less valved, 
calcareous shell, from which the ani- 
mal can at will project six pairs of 
modified thoracic feet, which secure 
particles of food and direct them to 
the mouth. The Acorn Barnacles are 
sessile (sfis'sii), often covering the rocks 
along the coast, and appearing at low 
tide as a broad band of white. In this 
fixed condition, they remain ever after 
their nauplius stage, being cemented 
directly to their support. They are 
not infrequently found on the sheUs 
of larger crustaceans, marine turtles, 
and even whales. 

The Stalked, or Chose Barnacles, 
are pedunculate, having the delicate shell supported at 
the extremity of a flexible stem, wMcli in acfcaa Itsraia 




Ll'pag anad/'lm. Qook 
Bunscie. OnesideofebeJ] 
rentoved, ehowiug the in- 
closed Boft p»rW. a. Posl- 
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acts as a float, though m general, the pedunculated forms 
are attached to •floating objects.* 

The Sessile-eyed Crustaceans differ from those hitherto 
studied in having the thoracic segments, usually seven 
in number, each bearing a pair of legs. The eyes are 
compound,! and placed one on each side of the head, 
which is not rigidly connected with the thorax. 



Fie. 84. 



ORDER ISOPODA (I s6p'6 dA). 

The Isopods (I'so p6dz) abound in the sea and 
in fresh-water ; some, like the Sow or Pill Bugs, 
are terrestrial. The body is flattened, the limbs 
generally resemble each other (hence the name), 
and the respiratory (rs spir'a to rl) organs are 
carried beneath the abdomen. The different 
genera are, for the most part, herbivorous, and 
hence are of great service in destroying the 
putrescent matter both in the sea and on the land ; while 
some are wood-borers, and hence injurious to shipping. 




For cH' ti 
PUl-bug. 




Orchis' a a dg'ilis. Beach- flen. 



ORDER AMPHIPODA (am ftp' 6 d A). 

The Amphipods (Sm'n p6dz) are Pio. a. 

found in both fresh and salt water, 
and are particularly abundant on 
the shore between "tide-marks." 
They have a compressed body, 
more or less arched, for spring- 
ing. The gills are borne at the bases of the thoracic feet. 

♦ Several years since, when the hull of the steamer Oreat Eastern was cleaned, 
three hundred tons of barnacles were removed from it. 

t If the eye of some insect be examined with a hand lens, it will be observed 
to present a multitude of facets, each of which has the value of a single eye. 
Such eyes are called comiwund. We have not met with them hitherto, and 
Indeed BbaU not meet with them except in Axthxopoda. 
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ORDER DECAPODA (de kdp'O dd). 

The Stalked-eyed Crustaceans include the familiar 

Cray-fish, the Salt-water Lobster, and the Skriinps pruper. 
The thoracic feet are in five pairs, characterizing the 
group as Decapods (.dSk'a pOdz). The body is divided 
into twenty segments, while the head and thorax are 
joined together, fornaing a cepJuilo-tlwiax (ssra lo ihO'rSx), 
Though generally aquatic, a few forms have the gill 
cavity adapted, more or less perfectly, for aerial lae'riai) 
respiration. Tlje eyes are placed at the ends of movable 
stalks. The young usually pass through a peculiar stage, 
the Zoga (zo e'a).* 

Fio. 8(1, 




KAi-Heut Jtuviai'lUt. Oray-Sah, or Rlvsi Lobaler. 
The Cray-flsh, Lobster, and Shrimp have the abdomen 
ell developed, and capable of forcibly flexing itself, 

• The temiB NaiiplliiH and Zoen, are taken to deacrilie theee early crustacean 
I *Uwe& liecaose the j-Qunjr, when firat diHoovered,wereQiOTl6W.to\»Bfl»tt,wcinuilB, 
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drawing the animal backward through the water with 
p^ gj great rapidity. The young ffer- 

mit-crab, though at first a perfect 
zoSa, soon looks about for an empty 
mollusk's shell, of the proper size, 
into which it backs. As growth 
proceeds, the body becomes too 
large for its. " house." The ani- 
mal now looks about and finds a 
larger one ; if this be occupied 
by a fellow Hermit, he attempts 

forcibly to eject him, and, if successful, crawls from his 

old habitation and establishes himself in his new. 

Some terrestrial, air-breathing Grabs are said to be 

sufficiently expert to climb j^ ^ 

trees. 

The Crabs proper have the 

abdomen small, and folded 

under the greatly expanded 

thorax. The young are at 

first active swimmers, passing as such the zoea stage.* 




We now come to a few forms whose exact positions 
are not known. They are not true Crustaceans, nor are 
they insects ; but they seem to occupy an intermediate 
position. With a single exception they are comparatively 
of trifling importance in the animal economy, being gen- 
erally small and of rare occurrence. Of the exception 
we will now treat. 



* Aa ffrowtb. procoeds In the aoft parte, the hard shells ot 
come confining, when moulting la the only relief. This Ih effected b; the shell 
Bplitting open, generally along the back, when the uiimal oniwlB out and hides 
"- helpleeB aeit, aaUl, in a lew days, a lai^et armor ^ib* 'ba™ tormad. 
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ORDER MER08T0MATA (mS rO stOm'fi td). 

The Horse-shoe, or King- 
crab, is found oa the salt flats 
of the Atlantic coast. It is 
provided with a pair of simple 
and a pair of compound eyes, 
and has the head and thorax 
united into a single broad 
rounded lobe ; this bears below 
it, six pairs of appendages, the 
bases of which, armed with 
in-pointing spines, force the 
food into the mouth. The ab- 
domen is smaller, and below 
it, attached to five of the six 
pairs of flattened appendages, 
is a series of gills,* 




CLASS ARACHNIDA (6 rfik'nl dfi). 
The Mites, Scorpions, and Spiders, are provided with 
simple eyes only, though they resemble the Horse-shoe 
in not having the head distinct from the thorax, in 
being destitute of antennse, and in having six cephalo- 
thoracic appendages. 

ORDER ACARINA (fi kfi rTnA). 

The Mites and Ticks are often degenerate forms, being 
chiefly parasitic (pfir a sii'ik). The mouth parts are formed 
for sucking, either vegetable or animal juices, and the 
segmentation of the body is more or less obscured. The 
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small " red-spider-like " animals, troublesome to florists, 
and often seen on the bark of trees, appearing as mere 
animated dots, represent the Miiea. Others are found in 
water, sugar, and on cheese. The Itch-^mite burrows in 





Wee^ern 



the flesh, multiplies rapidly, and produces the loathsome 
disease which gives it its name. The Ticks are also pai^ 
asitic, some infesting man. Quickly burrowing beneath 
the skin, they can not readily be extracted, without leav- 
ing behind portions of the jaws, which, if allowed to 
remain, soon produce inflammation, often resulting in 
serious ulcers. 



ORDER PEDIPALPI {pSd I pai'pl). 

The Scorpions 

have the body elon- 
gated, segmented, 
and terminated by a 
spine-like sting, from 
near the apes of 
which poison may 
noze through two 
small porea* The 
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second pair of appendages are greatly elongated and bear, 
at their ends, prehensile {pre hfin'sii) organs. 




Vaiiy-lQng-Wea. 

Closely related, though more generaUy distributed than 
the Scorpions, are the "Harvest Men," or "Daddy-long- 
so common about our gardens, where they are 
beneficial, feeding on small insects which injure the crops. 

ORDER ARANEIDA (& rfi nS'l dd). 

The Spiders, like the Scorpions, have the head and 
lorax united, though the abdomen lacks the marked 
tgmentation, is spherical, and is attached Pia. w, 

I the cephalo-thorax by a slender pedicel 
pdd'is^l). The first pair of appendages, 
ihe jaws, are provided with openings for 
le exit of poison, while the second are 
ore foot-like, resembling the remaining 
bur. The most striking peciiliarity is the 
wwer of web-making. The material for 
bis is secreted as a gluey -substance, 
forced through a series of porous plates 
ntuated on the lower side of the abdo- 
men. The fine threads may unite and form a cable, 
irhich quickly hardens in the atmosphere. The Spider 
may attach the web, and, by moving away, more and 
Qore material ia puUed through tile pOTOvva "^Xa-^fta, ^Oofc 




Splder'B Tbresd 
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spiDnerets (spln'ner £ts} ; or it may pull out the thref 
with ita feet; or it may even allow the wind to draw j 




oiit, until a sufficiently long streamer has been formed, 
to serve the animal as a parachute (pfir'ashwi). The 
j,ij,_ ^ Geometrical Spider is so called from 

the regularity of the radiating and 
circular lines of its web. The Tjxip- 
door Spider, Mygale hentzii {ir\'\g'& le 
hentz'l I), constructs a subterranean 
home. This is closed with a water- 
tight trap-dooi', having an elastic 
hinge, the outside mimicking the 
soil around. When the Spider sus- 
pects danger, it closes itself into its 
home and grasps the lower side of the cover, effectually 
locking it to all its enemies. This species of Mygale is 
ibunU in the Southern Statea 




et ot Ibe Mygale. 
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CLASS MYRIAPODA (mlr 1 &p'6 dA). 

The Myriapods (mir'l & p6dz) introduce us to a differ- 
ent structure. Though the body is worm-like, the ap- 
pendages are foiuid to be jointed, the head is free, and 
the thorax passes without interruption into the abdomen. 
All are terrestrial 

ORDER DIPLOPODA (dl pl6p'6 dA). 

The MiUegieds (mil' is pSdz) are usually cylindrical, with 
comparatively short antennae, and have all but the an- 
terior segments bearing two pairs of appendages. Gen- 
erally, on being disturbed, they coil themselves into a 

Pig. 97. 




JU'hu eanadin'sla. Thousand-legs. 

spiral. They are harmless animals, feeding at night on 
decayed vegetable matter. The Canadian Thousand-legs, 
found about dead wood, is provided with a series of 
glands, from which, when the animal is disturbed, a dis- 
agreeable odor is emitted. 

ORDER CHILOPODA (kT 16p'6 d6). 

The Centipeds (sSn'tlpSdz) are of quite the opposite 
nature. These have the body more or less flattened, the 
antennae elongated, and each body segment never bear- 
ing more than a single pair of legs. They are carnivor- 
ous forms, having the first pair of legs jaw-like, and 
provided with a poison apparatus resembling \J(iSb\j ol ^^ 



Branch abtobopoda. 



spider. This poison is of use in killing insects and other 
small animalB, and produces great pain and inflammation 




Scoloptn'dra 0g/lntl'a 

when inoculated into the human system. The larger 
and more dangerous forma are found only in the warmer 

countries. 



CLASS HEXAPODA (hgxfip'6d6) (INSECT A). 

The true Insects have the body divided into three 
portions : the head, the thorax, and the abdomen. The 
_ ^ head bears a pair of large compound eyes, 

and generally two or three simple eyes; 
attached movably to it, are four pairs of 
appendages, from which fact we infer that 
the head is composed of four segments 
more or less consolidated. The first pair 
of appendages is the antennce-; next the 
strong jaws, behind which are the max- 
illce (mSxii'lS) with their palpi (pfil'pi), 
- - and, flnallv, the labium (is'bi Om), or lower 
Antenna. L, Upper lip, also with palpi.* The thorax is com- 
siBiiiiii! zT, unde^ posed of three segments, each bearing a 
lip. /'.paipas. p^j^ ^j ^ggg^ rpj^g abdomen is usually 

without appendages, and generally has ten segments. 
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The body of the normal insect, then, is made up of sev- 
enteen rings or segments. 

The blood is purified by having air distributed over 
the entire body by means of small tubes, the traciieoi 
(trfi'ke «), the external openings of which are called spir- 
acles (splr-'a klz). 

The digestive apparatus (ap pa ra'tus) is more com- 
phcated than in Crustacea, as e^ loo 

will be seen by reference to 
the figure. 

The most striking peculiar- 
ity, however, is the character- 
istic series of changes, Tueta- 
morphoses, which many forms 
pass through before they reach 
the adult condition.* 

Most Insects are oviparous 
(o vip'a rQs). The young, burst- 
ing from the egg, is called the 
larva (ISr'va), It may be an 
adult in miniature, or it may 
resemble the adult in several 
particulars, as does the young of 
the Grasshopper (grfis'h6p per) ; 
it may be worm-like, as the 
young of flies, maggots, (by no *- BJiiarj Y*B9eie. 
means true worms) ; may be provided with walking ap- 
pendages, as the young of butterfiies, and moths, cater- 
pillars ; or may be grub-like, as the young of beetles. 
In the first case, development is direct, i. c, without 
metamorphoses ; in the second, through a series of 
moults, the pupa (pQ'p6) stage is reached; while a final 

* Compare with raetamorptoaeB of CcuslacBB.. 




Digestive ApparaWs o( Insects, < 
J, Antenoffl, e, Jn«B. a. Pe 
(Eeopliasufl. /, Crop, g, GIie 
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casting of the skin liberates the adult winged Insect, the 
iniago (ima'go). In the complete metamorphosis of the 
fly, moth, and beetle, the young are voracious feeders, 
storing up suflBcient material to enable them to pass the 
py^a stage in quiescence. 

The several orders may be tabulated as follows : 

Development direct, without metamorplioeis : No wings. Thps a nH'rd. 
Metamorphosis incomplete: Wings, four; posterior 

folded under short anterior Der ma DbipfU rd. 

Metamorphosis incomplete : Wings, four ; membranous ; 

reticulate Psed dd neO rUp'U rd. 

Metamorphosis complete : Wings, four ; membranous ; 

reticulate Nea r&p' te rdt, 

Metamorphosis incomplete : Wings, four ; iKtsterior fold- 
ing like a fan 6r UiXtp'U ra. 

Metamorphosis incomplete: Mouth -parts formed for 

piercing and sucking He mip' te rd. 

Metamorphosis complete : Wings, four ; anterior homy ; 

posterior membranous Cdle <bpfU Hi. 

Metamorphosis complete: Wings, two; membranous Kip'tera. 

" absent. Aph a rAp' terii. 

" covered with minute 

scales Lip i ddp'te rd. 

Metamorphosis complete: Wings, four; membranous; 

sparsely reticulate *. Hp men 6p' te rd. 
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Le pis' ma sac cha- 
f^'na. Spring-tail. 
CBnJai^ged.) 



ORDER THYSANURA (this a na'rA). 

The Spring-tails are placed lowest among 
the Insects. These small animals are found 
in damp places, among musty books, under 
carpets, beneath nearly every piece of bark 
that has laid for some little time on the 
ground, in pools of snow water, and even in 
snow itself. The body is covered with small 
hairs or scales. The long terminal filaments 
are often capable of being bent under the 
body, and, when quickly released, spring the 
animal a considerable distance. Wings are 
absent, and the development is direct. 
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ORDER DERMATOPTERA (dSr mB tOp' 

The Earwigs have a much higher or- 
gamstn than that which is possessed by 
the Spring-tails, though terminal filaments 
(fll'a merits) are retained, these forming a.;^ 
pincer-like organ. The posterior wings 
are, during the day, folded beneath the 
hardened anterior wings, the sonjalled ely- 
tra (Sri tr6). 




ORDER PSBUDONBUROPTBRA (sQ dO nO rdp'tS rA). 
Yia. 108. The members of this ^o- '«• 

order have an incom- 

p 1 e t e metamorphosis, 

the active pupa stage 

diflfering from the larva 

in the possession of 

"wing-pads."* The 

lower lip is generally 

deeply cleft, and the 

wings, when present, 

are four in number, re- 
ticulate (re llk'Q ISl) and 

membranous. 

The White Ants 
{Termes), though abounding in the 
warmer regions, are represented in our 
country by only a few forma Differing 
in many important structural details 
from the true Ants, they resemble these 
in their habits, living in large organized 

■ Sadizneutary wings. 
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The several individuals are the males, 
queens,* soldiers, and workers. 
They are extremely destructive 
to wood-work, and often attack 
books and manuscripta 

The eggs of the Bragon-fiies, 



in the water, where the young 
undergo their metamorphosis. 
The full-grown pupa finally as- 
cends the stem of some plant, 

Jjtoettuui aejn-taiia- uiai^-ju-uj. 

where it splits open along its 
back, and the adult crawls out, leaving the old shell be- 
hind. In this condition (per- 
fectly harmless to man), it con- 
tinues to lead a carnivorous 
life, destroying large numbers 
of mosquitoes, flies, etc. 




Larva of Dragonfly, 

Here also belong the May- 
flies, swarms of which are often 
seen on warm spring evenings. 
The young undergo their trans- 

• At the time of oTiposition {Svlp/lA'ahan) 
the abdomen ot the q.ueen becomes greatly 
eolargwi by the prcaoiice of the ova. As 
tn^ny ae 80,000 egga have been knoirn 
iifi danna/nvf ia a Single day from Bucb ai 




^^ T'>'"»-1 1 ot. the htrt <-ji.ti B^acieB. 
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formations while in the water ; 
and die in a few hours. 



the adults do not feed, 




ORDER NEUROPTERA (nQ rOp'td r6). 

Neuropterous Insects have a com- ^ 

plete metamorphosis ; and the lower lip 

is without a median (me'disn) cleft. 

The wings, though resembling those of 

the previous order, are less reticulate. 
The Caddia^worms, found in nearly 

every small body of fresh-water, are the 

larvae of a neuropterous insect, which 

resembles some of the moths. The pupa stage is passed 
in a case, the anterior open- 
ing of which may be par- 
tially closed. The Ant Lion 
is also a larva, and is closely 
related to the above. It digs 
a pit, of about two inches 
in diameter, and lies con- 
cealed at the bottom, seiz- 
ing any insect that tumbles 
of sand, to undermine any 
ing sides. 




in, and tossing out a shower 
that try to escape up the 




.'> 



J^tnl'Sloti /ormt eS'H Ul, Adult Ant lAoii. 
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ORDER ORTHOPTERA (6r thOp'tS r6). 

The Orthopterous (straightr-winged) Insects have an 
j^ jj^ incomplete metamorphosis ; the fore 

wings are more or leas rigid, reticulate, 
and parchment-like, while the large hind 
wings, having the veins straight, can be 
folded like a fan. As a general rule, the 
representatives are terrestrial and active 
from the time they leave the egg. 

Few insects have a wider range of 
distribution than do 
the omnivorous 
Cockroaches. They 
are found in nearly 
''"™"~"' every climate. Not 

only do they inhabit our houses, but 
their flat bodies enable them to crawl 
under the bark of trees and beneath 
stones. They are particularly abun- 
dant on board sailing-vessels. 

The Katydids are of much ^more 
pleasing appearance. Several species inhabit our trees in 
summer. By rasping their anterior wings, the one 
over the other, they produce the call by which they 
are known. This 
call may be heard 
not only at night, 
but also during 
quiet summer 
afternoons. 

The Grasshop- 
jxffTv, which are provided with long antennee, resemble 
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the Katydids in being of a pale green color. Their 
peculiar call has given them the popular name of 
" Quakers." 

The Locvsta have short antennse, and are generally of 
stronger buUd than the Grasshoppers. They are often 
migratory. The Bochy 
Motmtain Locvst has re- 
peatedly laid waste large 
areas lying west of the 
Mississippi, a single 
swarm having been 
known to destroy the vegetation hundreds of square miles, 
flying from place to place at a rate of from twenty to 
thirty miles an hour. The damage done to the Western 
crops in the years 1874-77 was estimated at one hun- 
dred millions of dollars. 




ORDER HEMIPTERA (he mlp'tS r6). 
To this order belong the true Bugs, insects having the 
mouth-parts produced into a long sucking 
proboscis. The wings, as well as other 
parts of the body, present a great variety 
of structure. Metamorphosis is incom- 
plete. 

The common Harvest-fiy, improperly 
called Locust, is one of our largest Bugs, 
and is familiar to all from its buzzing 
call, which fills the air during the warmer 
montha* The female often injures the 

* This apparatus ia concealed under two valves tn 
the Tipper part of the abdominal cavity. The membrane 

a^ ^^ L^vm^ ^ of the drum-head is thin, brittle, and slightly wrinttea. 
There Is a muscle attached Co It on the Inner side. Br 

oontnKitJiv l^tJ^ Om dram-bead fs drawn in, but on lei^dng, \% H^r^iiKa tiw^ lA 
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smaller twigs of trees by gouging long furrows in them, 
in which it deposits its eggs. The larvae on hatching, 
drop to the ground, 
burrow, and suck 
the juices from 
roots. The Seven- 
teerir-year Oicada- 
(si ka'dd) thus lives 
for about seventeen 
years : but finallv, 

aiea'da upten'raOm. Benoteea-yetr On^x. •' ' "" 

as a pupa, comes 

to the surface of the soil, crawls up the trunk of some 
tree, and attaches its claws. Its shell now splits down the 
back, and the imago crawls forth. It rests for a time, 
that its wings may expand and dry, and soon flies away. 
Closely allied are the Aphides (Sn dsz), the exquisite 
little forms which gather on our house-plants.* Plant- 
lice have a wonderful life-history. The eggs deposited 
on the plants in the autumn hatch in . ^^^ ^^^ 

the spring asexual (a s«x'Ci ai) and wing- 
less individuals. These produce living 
young, likewise asexual, in succession, 
often to the twelfth generation. At the 
close of summer, winged and sexual ones 
appear. These, pairing, their eggs do not hatch untQ the 
following spring. This asexual method of propagation is 
called PartheTwgenesis (pSrthe no j6n'e sis). It has been 
calculated that a single Aphis will give rise to a billion 

Itself, thus prodnciuK the familiar cUckiiig noise of the Cicada. The pupil out 
essll7 make a dissection of the insect, and examine the apparatna for himself, as 
la hoped he irill frequently do In similar cas^. 

* Kothing can be more amusing than to watch the plants-lice for half an 
hour, while gorgiiie themselvea with tlie houey extracted from the tender balk, 
and obserre the treatment they receive from the ants, whlcli keep them, as w» 
do eotn, extntotdBg from tltem a HWe«t Itqvid, of -wUcli they are very ftmd. 
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young in a summer. One species [Erioaoma lanigera\ 
{e ri 6s'6 ma lanlj'Srfi), covered with a woolly, fiocculent 
(nOk'ku lent) substance, causes, by sting- ^^ j^j^ 

ing the bark, the apple-blight when the 
leaves turn yellow and drop off. The 
small Phylloxera <ni I6x «'r6), or Root- 
louse, so destructive to grape-vines, is 
also one of the Aphides. Closely allied 
is the Cochineal-bug (koich'i ngi) of Mex- 
ico, the females of which, when ground 
up, give the rich dye of commerce. 

The Squash^bug, like many members 
of the order, has a most disagreeable 
odor. The Louse and Bedrbitg are, perhaps, 
known to need either figure or explanation. 




ORDER COLEOPTERA <k6 le 6p'te rfi). 

The Coleoptera, or Beetles, have the anterior wings 
of a homy texture, meeting, when closed, in a straight 
line along the back. The posterior membranous wings 
are the sole organ of flight. The mouth- 
parts are strong and formed for chewing. 
The metamorphosis is complete. The 
larva is the animal commonly called a 
" Orub." This has a well-developed head, 
three thoracic feet, and the abdomen long 
and often fleshy. About 100,000 species 
have been described. 

The Colorado Beetle, or Potato-" hug" 
which, within a few years, has spread 
itself eastward over the entire country, 
is the moat familiar member of this 
order. The rapid transformations, from egg Kn, sAmW, 'i'> 




a' to. Colondo Beetle. 
EgBB, Itntn Adnlt 
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ciipy so little time that the descendants from a single 
pair soon reach the millions.* 
The Bark-borers cause 
great destruction to trees by 
digging, just beneath the 
bark, radiating galleries 
bearing a rude resemblance 
to written characters. An 
egg is placed at the termina- 
tion of each gallery. 

The Weevils have a long 

proboscis for boring holes in 

which to deposit their eggs. 

Different species attack different parts of plants. 

Balaninus (bai a ni'nus) is peculiar in that 
its mandibles work vertically instead of hori- 
zontally like those of other Weevils, and in- 
deed all other Beetles. The so-called "worm," 
found in chestnuts and in hickory-nuts, be- 
longs to this genus. 

' June-' bug," lays 
eggs in the ground 
during May or June. 
These hatch 
about three months. 
The larva, called by farmers the 



Fie. va. 



A BiBgle fen 



Je iluting a seaBon may 

r rrom ten to forty, aa 

lousand eggs. Theeo hatch in 

Tbe lajTvra at once begin 

fifttien or^eiglitceD ilaya equaJ 

the parent In bIzo. They now drop to the 

ground and dig a email hole. In "whlnb they 

They Chen come to the aurface adult anitnals, 

I, In the fall, some of the adults again 

the wiuUt. 
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" white-grub," grows to the size of the Uttle finger, devoui^ 

ing voraciously the roots of vegetables. j^^ ^^^ 

After remainlDg some years in tbis state, 

passing tbe winter in tbe ground below 

frost, it changes to a pupa, emerges a 

beetle, feeds on leaves, and finally lays 

its eggs and dies. '*"'"" 

The "Buffalo-bug" or Carpet-beetle, lately introdtfoed 
from Europe, has become one of our most destructive 
p,g ,j^ household pests. The 

V ,^ f ^^ ^ larvae are more destruo- 

jBBL i^^t .^« ^if tive than the adults, often 
T/HBHA i'^»^ [ra^S^^^t I '■"i'^i'^g collections of nat^ 
m^Hf\ vJLf cJf Iw^F ^^^' history, carpets, and 
"■^ ^bK clothing, as well as other 
articles made from ani- 
mal tissues, such as bristle 
brushes, whalebone, and shell combs. Closely related, 
and almost equally destructive, is Dermestes (der mSs'tez), 
so troublesome in museums. 

The Bv/rying-heetles, or Sextons, are so called from 
their habit of burying small dead animals in which they 
have laid their eggs, the young feeding on the decaying 
bodies. 




ORDER DIPTERA (dlp'tS rA). 

The Diptera, or two^umiged insects, have tbe posterior 
pair of wings reduced to mere knobs, the mouth-parts 
formed for sucking, and the metamorphosis complete. 
America has about four thousand described species. 

Though many dipterous insects, like the Flies, are valu- 
able as scavengers, and others pass their larval stages 
in the bodies of harmful insects, a few are dejs\.ro,c't\Ni&. 
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The Heasia/n-Jiy deposits its eggs on the upper side of 

the leaves of grain, from whence 
^k \ the larvsB, on hatching, crawl to 

■B \ \ j^ / the stem, where they nestle down 

V I if / in the axil, stunting further growth 

and rendering the joint so weak, 

«f'jc^^ that a light storm destroys the 

J I u / I plant. 

/ / ' \ \ ^^® Mosquito deposits its eggs, 

in boat-shaped clusters, upon the 
surface of quiet water. The young 
work themselves free, and in a 
few days become what is known, 
from their peculiar mode of progression, as Wiggle-^aiU. 
These often come to the surface 
and take in air through a tube 
near the end of the body. 
Finally, after several moults, 
they cease to eat, come near the 
surface, and move only on be- 
ing disturbed. This is the pupa 
stage. The back of the pupa 
finally splits open and the adult 
Mosquito crawls forth, resting 
on its cast skin, until its wings are dry and ready for 
flight. It is the female only that is provided with pierc- 
ing and sucking organs. 

The Hovse-flies are characterized 
by their short antennae, and their 
Miia'ca domfi-aaa. MBego* sucking and rasping mouth-parts, 

of House-fly. (Bnluged.l •* f » i- 

The footless young, known as Mag- 
gots, are found in various decomposing animal and vege- 
" ' • substances. The Fly's foot ^ pTO^rided with a pair 




CO'fex pip'lens. MonquiW. Rait o( 
enga, LaivK. taking In air Iliiougb its 
tabe, and Papa, sJbo taking In air. 
(Enlaiged.) 
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of fleshy disks, from the viscid secretion of which the 
animals are enabled to crawl on smooth surfaces, often 
overhead with their body inverted. 

ORDER APHANIPTERA (fif fi nip' tfi I'd). 

The Fleas, which differ from the Dipterous insects in 
having the body laterally compressed, and the wings ru- 
dimentary, belong to this order. ^^ ^^ 
Fleas are parasitic on many do- 
mestic animals. The eggs find 
their way, from the hair of the 
hosts, to the dust in the cracks 
of floors, where the larvae, which 
are provided for a time with 
jaws, feed on refuse. They then 
undergo a transformation, finally appearing as adults. 
The jumping power of the Flea is proverbial, the animal 
being said to be able to clear a distance of two hundred 
times its own length. 

ORDER LBPIDOPTERA (I6p I dOp'lS rfi). 

This order includes those insects which have all four 
wings covered with imbricate (overlapping each other) 
scales ; the masilto greatly elongated and placed side by 
side, forming a tube, which, when not in use, is coiled 
into a spiral ; and the jaws, so characteristic in the 
Beetles, obsolete. The series of transformations is per- 
fect. The larva, Caterpillar, on hatching from the egg, 
is provided with not only the full complement of thoracic 
limbs, but there are often from one to five pairs of, so- 
called, pro-legs, fieshy outgrowths along the abdomen. 
While in this stage, the salivary glands often. seCT^^a «. 



^^ 
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lecluged.) 



silky thread, of use to the animal as it crawls from le^ 
to leaf, or with many species finally forming a case, thoj 
cocoon (ko kcs&n'), in which tlie pupal stage is passed,B 
From the cocoo'ti, the adult, or imago it mS'gO), finallyT^ 
emerges, and leads a life quite liarmless to vegetation. 

Two groups of Lepidopterous (I6p i d6p'ter Qs) Insect^ 
have been popularly and scientifically distinguished. 

The Moths are generaUy nocturnal, have the antennee od 

variable form, and, while resting, fold thea 

wings into a roof, which covers the bodyi 

The common Clothes Moth, or Whit^ 

bB Miller [Ti7tea peU'ionella] (tin's a peUio 

^■K V nsria), deposits, in the summer montbi^ 

jirya, Pupa, and Aduu ^6'' 6ggs on wooleu goods, hair, or featb- 

These soon hatch, and the lai 

begin their paths, always, however, keep^ 

ing themselves covered in a case, made from the materiail 

on which they feed. Thus covered, they undergo their 

transformation. 

The Tent Caterpillar Moth 
deposits her eggs in a band 
around the twig of some fa- 
vorite tree. These hatch in 
April or May, and the young 
form a silken tent, in which 
they remain, until forced by 
hunger to crawl forth in 
search of food, leaving behind 
a trailing thread, which they 
follow hack to their habita- 
tion on relieving their hunger. 
Few birds molest them, 

Tbe Sili)-worm, a most valuable insect, is regarded 
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I quite a different light. Originally from China, it now 
thrives in all the warmer 
countries. A single cocoon 
has "been known to yield a 

trand of silk one thousand 
et in length.* 
The second group of 
apidopteroua insects in- 
udes those which are gen- 
erally diurnal (dT Qi^nal), 
have the antennae knobbed 

I at their extremities, and 
krhen at rest, elevate the 
tings so that their upper 
■tir faces are juxtaposed 
rolaced close together). 
Ilie larvffi never spin a co- 
coon in which to undergo 

their metamorphosis, but suspend themselves in some 
anvenient manner, being covered with a hai-d shell. 

The imago of the Cith- 
bage Butterfly is familiar 
to ail as the light straw- 
colored Butterfly, with 
dark markings, seen du: 
ing the warmer months 
flitting along the road- 
side, or over our garden- 
plats. The larvte of this 
Ikindred species do great harm in our vegetable gardens, 
icasianing the loss of thousands of dollars annually. 
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ORDER HVMENOPTERA (hi mSn 6p'ie r6). 

The members of this order have two pairs of mem- 
branous wings, resembling those of the Neuroptera, 
though they lack the complicated reticulate venation 
(ve nft'shOn). The mouth-parts are well developed and 
formed ^or both biting and sucking. The metamorphosis 
is complete, the young not resembling the adult. As the 
female is generally provided with a sting, situate at the 
posterior end of the body, the abdomen is often con- 
stricted anteriorly to a mere pedicel, giving great freedom 
of motion to its termination 

Fia IM 

The Saw-Jlies are often very 
destructive to all forest and 
shade trees. The female having, 
with her ovipositor, sawed a slit 
in a leaf or twig of her favorite 
tree, deposits therein several 



Ifem'dtia vtn. 




Baw-Hy and Lana 



eggs, where the young hatches 
in the midst of plenty. When 
these larvae, which strikinglv 
resemble the young of man> 
Lepidoptera, are full grown, they 
spin for themselves silken co- 
coons, in which they undergo 
their transformations. 




Clnipi guifT'eMjVaL Qilinr. 



The (?all-flies &y6 of very similar habits, though differ- 
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ing in that the twig or leaf in which the eggs are de- 
posited at once begins an abnormal, though characteristic 
growth, the so-called "galls." The common Oak-cipple 
well illustrates such a gall. Many of the QalUfUes, like 
the Aphides, are parthenogenetic. 

The Ichneumon-flies (ik na'mon), 
though often microscopic in size, are 
most valuable as Nature's checks to 
the inordinate multiplication of other 
insects. The female searches, until 
she finds her favorite larva, beneath 
the skin of which, with her delicate 
ovipositor, she thrusts several eggs. 




Ichneu'mon man if en .'d' tor. 
Ichneumon-fly. 



Pio. 136. 



These, on hatching, 
feed on the? fattv 
tissues of their host, 
not attacking the 
vitals, until thev are 
about to pupate. 
The unfortunate 
host thus not onlv 

ft/ 

supplies its parasites 
with food wlulii thev 

ft/ 

live, but finally re- 
linquishes to them 
its body, as a sup- 
port in which they 

are able to undergo their transformations.* 

The common Ants, Wasps, and Bees, (except ing tho Psen- 

doneuropterous White Ants, in their intellectual develop- 

• Pew larval insects are free from the attacks of Ichneiwio/ut. The "grubs" 
on tho izudde of solid trees are reached, as aro those in the fn'ound, and those 
under water. Even the larvee of Ichneumons^ living as parasites, may play the 
part of hostB to other parasitio Ichneumons^ which may in t\ini "^ >3aft \iQ(e^.^ ^1 ^ 
tfaird apeeim of tbia moet interestdng group. 




IchneniDOii-fly, depositing its eggs in the larvse at the 
bottom of the holes. 
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ment are far in advance of other invertebrate animals, 
p^ jjj An embryo colony of Ants con- 

sists of one or several queens, 
whose sole office is to perpet- 
uate the species by laying eggs. 
From early spring, until late 
in the fall, these eggs produce 
young. The young are without 
wings, but are provided with 
strong jaws, and do general 
work, and in case of invasion, 
are the fighters ; they are hence 
called the "workers" and "soldiers." Finally, the eggs 
produced late in the 
season, produce 
winged males and 
females, which leave 
their homes in 
swarms in the spring. 
The males, however, 
soon die, and the fe- 
males descend to the 
ground, tear off their 
wings, and endeavor 
either to establish 
new colonies, or re- 
turn to their birth- 
place.* 

that many, if not all. Ants 
hare a ianguago. though jiiat 
how they communioate their 
ideas Is not known. The 
Mvus' -Anl/ of the . Booky 

a Colorado to Meiioo, are peooUM \a thafc Va tbnea of lOeiily 




,Egg. b.lim. c. Pupa of Ante, d, Fanf ra grJn' (Bi, 
Olant Ant F, FSr'tiAai taagutn'la. Bed Ant 0, 
Mirrtm'Ha/iirJIea'ta. S, MaBtIa e^aB-lof. 
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Fig. 189. 




Sphex ich neu mbn' i a. Digger Wasp. 



Fie. 140. 



The Digging Wasps connect the Ants with the Wasps 

proper. Many dig burrows in 

the ground or in hard wood, in 

which they deposit their eggs, 

leaving food on which the young 

may feed. Often other insects 

are paralyzed by their sting, and 

in this helpless condition are 

stored away, to await the hunger 

of the developing Wasp, Each 

species uses different food. 

The Wasps, proper, have a peculiar life. The female, 

which, hidden away in some crevice, 
has endured the winter, comes out in 
the spring and lays her eggs in a series 
of small cells, which she has made out 
of true paper, made by the mixture of 
her saliva with bits of vegetable tissue. 
The eggs, on hatching, produce worm- 
like larvae, which the queen carefully feeds until they 

have undergone their transformation, and become able 

as workers to assist her in caring for her increasing 

family, and in enlarging their dwelling. In the fall, 

males and females are developed, but only the? latter 

survive the winter. 

The Bunible, or Hvmble, Bee, that 

has passed the winter, in spring works 

for herself a small cavity, often in 

some deserted mouse or bird's nest. 

In this cavity, with a mass of pollen, gathered froin the 

of the workers become inactive and are fed by their associates until their bodies 
become frifi^tfoDy distended. Thus they remain living storehouses until a time 
of famine, when they give back their " provisions " to the starving members of 
the colcmy. 




Vfg'pa maeuld'ta. 
Common Wasp, or Hornet. 



Fio. in. 




Bumble-bee. 
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early opening flowers, she deposits a number of egga 
These soon hatch, when the 
larvse feed upon the pollen, 
and finally spin for them- 
selves pupa cases, from 
which they soon emerge as 
workers. They now busy 
themselves in caring for 
their newly born sisters. 
Finally, late in the fall, the 
queen of this now numer- 
ous family, lays eggs which 
develop into males and fe- 

«,^.^ .. „ ^. . ■ males, the former of which, 

Slm'bia pratB'ram. BnmblE-bee and CellB. » 

as well as the workers, soon 
die. The females remain dormant until spring, when 

they become queens, the founders of new coloniea 

The Hive-bee, [Apis mellifica] (a'pis mei lir'l k6), 
which supplies us with honey and wax, has a similar his- 
tory. When winter begins, the inmates of a v, im 
hive consist of a queen and a multitude of 
workers. These huddle together, keeping 
each other warm, while they feed on the 
honey which was collected during the 
summer. As spring approaches, the queen 
lays large numbers of eggs, perhaps as 
many as three thousand in a single day. 
The eggs, placed in ordinary cells filled 
with honey on which the larvae feed, de- 
velop into workers ; those placed in " drone cells," develop 
into males ; and those laid in the much larger cells, con- 
structed on the edge of the comb, develop into queens 
^0 colony soou increases in size, and the old queen, 



Soaty-bee. 



CLASS HKXAPODA. 83 

flnfjing that one of the royal young is about to emerge 
from her cell, collects a number of her workers together 
and with them leaves the old hive, and the "swarm" 
starts elsewhere a new colony. The young queen is now 
assisted from her cell, and either heads a new colony, or 
carefully visits the remaining royal <rells, stings the in- 
mates and establishes herself as the head of the old 
hive. During the summer, the workers are busy collect- 
ing honey, or in making cells in which to store it. The 




drones (males) are idle and finally, as cold weather comes 
on, they can be supported no longer, and are conse- 
quently attacked by the workers and put to death. 

Europe is the original habitat of the common Honey- 
bee ; but it is now universally distributed, having been 
introduced to North America about two hundred years 
ago, and to South America only for about forty years. 
Its economic value is beginning to be more and more 
appreciated, especially since the Italian variety has been 
introduced into the United States. These are claimed to 
be more docile in their disposition, and more reliable as 
faithful workers. Works upon bee-culture give explicit 
descriptions of the several varieties, and shoiild be care- 
fully studied by the Apiarian. 

The wax made by melting the comb into cakes, is of 
commercial value as well as the honey. One ol ^"a. 
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Compilers of this treatise furnished to Prof. Jeffries 
Wyman, of Harvard University, numerous specimens of 
comb from his apiary, who proved the fallacy of the old 
theory, that the cells are exactly hexagonal — ^all being 
more or less imperfect as mathematical hexagons. 

The quality of the honey and wax depends greatly 
upon the character of the food furnished ; and cultivators 
of bees are accustomed to critically examine the nature 
of the plants in the region in which they wish to locate. 

According to Prof. A. S. Packard, as stated in his 
"Guide to the Study of Insects," Ichneumon-flies do not 
attack the larva of the Honey-bee ; but adult bees, do- 
mesticated and wild, are infested by a variety of para- 
sites, demanding the careful study of the Apiarian. 
There is also a wax-moth, that is very harmful from 
consuming the wax, and weaving their webs to the in- 
convenience of the bees in passing to and fro amid the 
sheets of comb. The use of improved hives and constant 
watchfulness is the only preventive against their ravages. 



II. THE VERTEBRATES. 



Fig. 147. 



BRANCH VERTEBRATA (vsr te bra^t^). 

TUNICATES, FISHES, REPTILES, BIRDS, ETC. 

The forms which we are now about to meet, have the 
body supported by an internal rod, which separates the 
dorsally situate nervous system from the alimentary and 
circulatory systems ; a structure quite the reverse of that 
exhibited by the dorsally placed heart and ventral chain 
of ganglia of the previous forms. Limbs, when present, 
are never represented by more than two pairs, and gen- 
erally segmentation is not exter- 
nally apparent. Inasmuch as the 
supporting rod is generally divided 
into a series of segments, the so- 
called vertebrae, these animals are 
known as VERTEBRATES, in 
contradistinction to the previous 
forms, the INVERTEBRATES. 
Here again. Nature presents us 
with seemingly intermediate 
forms, which prevent our draw- 
ing definite lines of demarkation. 
The so-called Balanoglossus 
(bai a no gl6s'sus), long supposed 
to be a worm, has lately been 
shown to have^ at an early period of it^ \\fe^ ^ '^\iQt^ 




Bal a no gVk' sua mi nU' tus, A young 
BalanogloBsns, having three gill 
openings, G, P, Proboscia. h. So- 
called notochord. (7, collar, through 
which the section is made, showing 
relative position of notochord. 
Nervous system, N; and alimentary 
tract, a. 
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cartilaginous rod, above which is situate the nervous 
system, while below is the aUmentary tract. This animal 
is found along the sea-shore buried in the mud. 



Fie. 148. 



CLASS TUNICATA (ta ni ka'tA). 

The TuNiCATES (ta'nik atz), also found along the coast, 
are quite different in their adult structure. They occur 

either as single individuals of 
the size of an acorn ; or they 
may be smaller, almost micro- 
scopic, and, united in colonies, 
cover submerged rocks and sea- 
weeds as a gelatinous mass. 
But it is the young, or larval 
Tunicata^ that demands our 
attention. This, as will be ob- 
served by reference to the dia- 
gram, has a supporting unseg- 
mented cartilaginous rod, the 
so-called notochord (no'to k6rd), 
over which extends the nervous system, and below which 
is the alimentary tract, — ^a general structure, resembling 
that of the young frog. After this stage, however, the 
Tunicate becomes sedentary, retrogrades, and finally loses 
all vertebrate peculiarities. All the remaining animals 
may be spoken of as Vertebrates proper. 




Tadpole-like larva of Timicata attached 
by the anterior portion of its body, and 
adnlt d^enerate form. The arrows in- 
dicate the coarse taken by water and 
food as they enter the month and leave 
the spinacnlar opening. E, Eye. 



CLASS ACRANIA (a kra'nl A). 

The little Amphioxus (am n 6x'as), or Lancelet (lAnsMet), 

has long been regarded as a vertebrate animal. It is small 

and lanceolate in form, seldom exceeding two inches in 

length. It is g-eneraUy found Wxied ta the sand of the 
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warmer seas, though it not infrequently swims about 
with a wriggling motion. On examining the structure 
of the animal, we find that its supporting skeleton con- 
sists chiefly of a slender notochord, running from head 
to tail. Above this is the nervous system, slightly 
enlarged anteriorly, where it bears a single eye-spot. 
Below, and in front, is a large mouth, surrounded by 
tentacles, which leads into a chamber, the pharynx (fftr'- 
ingks), from the posterior end of which extends the 



Fig. 149. 




Bnmchio8't6tna lanceoUL'tum. Amphioxns, or Lancelet, enlarged. ^, Eye. J\r, Notochord. 
B^ Branchial slits. X, Liver. 8^ Nervous system. The arrows indicate the entrance and 
exit of water. 



oesophagus, which connects with the stomach. Water 
taken into the pharynx finds its exit through numerous 
lateral slits, the separations between which are richly 
supplied with blood-vessels, coming from a ventrally 
placed pulsating organ. In these supporting arches, the 
blood is purified by coming so near the water that its 
impure gases escape, and the free oxygen (6xajgn) in 
the water is taken in. These arches are then used for 
breathing, and we can speak of them as the gill^ or 
branchial^ arches. The outer openings of the slits are 
covered by a fold of skin which forms a chamber around 
them, having a single external pore. The specimen 
which is represented in the figure, is from the Mediter- 
ranean ; but one species, less studied, is found in Amer- 
ican waters. Six species in all are enumerated by some 
xaAiUTaUsts. 
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CLASS CTCL08T0MA (siklosWm6). 

The Circular-mouthed Vertebrates have a cartilagi- 
nous skeleton, naked skin, and no lower jaw. It is here 
that we first meet with organs of special sense, con- 
structed on the same plan as those of man, — well-de- 
veloped eyes, internal ears, and a nasal sac. 



ORDER HYPEROARTIA (hi per O fir'tl fi). 

The Lamprey (ism'prg) is found in both salt and fresh 
water. Its mouth is simply a circular sucking-cup, armed 




Jf, Ntual oridce. 

with numerous teeth. The tongue, working like a piston, 
produces a vacuum by which the animal adheres to any 
object. If attached to a fish, its wasp- 
like teeth enable it to scrape off the 
flesh for food ; if to a stone, assisted 
by the ciurent, it can drag away quite 
large ones from the spot it has chosen 
for its nest. Circulation is effected by 
means of a heart, the impure blood 
from the body entering a single auricle 
(e'pi ki), and from thence being poured into a muscular 
venfericle, which forces it over the body by way of the 
'« These are bathed by water, Trticlo. ■caay enter 




Month ot Lftmprey. 
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through the mouth, or, when tliis is occupied, through 
the round openings along the sides, uut of which it is 
also aJluwed to eucape. 

CLASS ELASMOBRANCHII (fi Ifis mo brfing'kl i). 

The strap-gilled fishes have four or five pairs of long 
gill openings. Their skeleton is cartilaginous, skin rough, 
and the tail lobea are of unequal length (heterocercal) 
<hsi erosSr'kai), It 18 in this class, we first meet with 
animals having two pairs of appendages; the anterior 
(the pectoral) (psk'io rSl), and the posterior (the pelvic) 

(pSl'vik). 

ORDER SQUAD (skwfi'll). 

The Sharks are the butchers and scavengers of the 
ocean. They follow ships pertinaciously, swallowing 
greedily any thing thrown overboard.* Their teeth are 



__^_- .^-i,^ 





SpAS' 



* On slow-sailing meroliant^hlpa, Bhurk-fiahiiig ia a favorite pnatinip. A recent 

mat B^ys; "I was holding the heavj hook and wire rope over the side, when 

E felt that I had oaught a big flsb. and pnlUng it cautiously, a shark came to the 

tx. r caUed out (or help. Ha Btrugelpd so violently, laehing the water with 

to tail and trying Co bite tke hoot Jisunder, tUat we were oWieA \a 'vsk^ i\i5?\«% 
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in numerous rows, held by strong skin upon the rounded 
edge of the jaws ; but only the outer row stands pei^ 
pendicularly and can be used. As fast as any drop out 
from wear or fracture, inner ones move forward to take 
their place. The Ha-mmer-fiead Shark is sometimes thirty 
feet long. Its eyes are at the end of the lateral prolonga^ 
tions of the head, which can be bent so that the shark 
can see its victim on both sides as it settles down upon it. 



ORDER RAJII (rS'lT). 

The Rays are noted for their enormous pectoral 
formidable tail, and tessellated teeth. ^^ ^^ 

They sometimes weigh half a ton. 





a Say, Bhowlng teBOBllsled teetb. 

The teeth are adapted to crushing 
shell-fish ; while the tail, armed with 

Mb head under water and Chen haul him up two or three feet to let it run down 
his throat. At last he was neaj'ly drowned, when, Hendiiui a ninnine bow-line 
doWn the rope by which he was caught, and making it tant nnder his back fin, 
we clapped the line around the windlass and turned. Some then hauled hia tall 
up, while all available hands dragged at the other line, which held his head. As 
soon as we got him on board, he broke olT about three toet of the ship's bulwarks 
by a single lash of his tremendous tail. This was then cut off by the boatawain 
with a hatchet, while a dozen of ns with bowie-knives flniahed him. We found 
in his stomach six large snakes, two empty quart bottles, two dozen lobstets, a 
sheep-skin, and horns, and the shank-boneB, which the cook had thrown overboaid 
two dflj^ before. The liver filled two large wash-deok tubs, and when tsled out, 
■^Tff U9 tea gaUona ot oil." 
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bflprbed spines, can be suddenly lashed around an enemy, 
the barbs frightfully lacerating the flesh.* 




^0ms!s^^ 



The Saw-fish has a sword-like snout one third the 
length of the body, and edged pia, 157, 

with tooth -like spines. Bran- 
dishing this among a school of 
fishes, many are at once disabled, 
and afterward eaten at leisure. 
Though many of the Sharks and 
Rays are viviparous, some are 'p'""- 

oviparous, their eggs resembling horn-like sacs, with 
tendrils for clinging to the sear-weed. 




'b EeCi Mtached to 



CLASS GANOIDEI (gSnoid'Si). 
Though Ganoid (ga'noid) fishes once peopled the wa^ 
bers in large numbers, they are at the present time repre- 
sented by only a few species, all of which, with a single 
exception, inhabit fresh-water. They differ from the 
sharks and rays in that the body is covered with an 
armor of regularly arranged bony plates, which on the 
first ray of the dorsal and caudal (kg'dfil) fins form ridges, 
known as fulcra (rai'krfi). Though the lower representee 
tives have the skeleton cartilaginous, in the higher forms 
this support is often of a bony nature. 

* To tliia family belonss tlie famous Torpedo, which, on being touched, give# 
s Tiolent electric Bhock. It possesses a. kind of voltaic pile, composed of parallel 
prisma, ljt02 of which have been counted In a single flsh. The electricity baa 
been nsed in gainnio azperimeiits, as maklns & magoi/aa tiBeAlfe, ^c. 
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ORDER CHONDROSTEI (kOn dt'ds'te I). 

The Sturgeon has the body protected by five rows c 
large bony plates. Its snout reaching in front of th^ 
mouth is flattened and has four flexible filaments ex- 
tending from its lower surface. These are seemingly 
feelers to recognize its food half concealed in the mud, 




and wbii;h is readily seized by its prutnidable mouth. 
Seven different species are found in the coast and interior I 
waters of the United States, varying in weight from a l 
hundred to sis hundred pounds. The smaUev species in- 1 
habit the Mississippi and the great lakes. Acipenser 
sturio (fisIpSn'sfir sta'rl O) is found ou both sides of the I 
Atlantic, sometimes attaining on the European coast a I 
length of eighteen feet. 



ORDER GINOLVMODI iglng gll mO'dl). 

The Gar-pikes are represented by three or four specie^J 
one of which, the Osse'us (6s's6 us), is widely distribute! 
in lakes and rivers throughout the United States. Itfl 
enameled rhomboid scales in oblique series, its long and! 
slender form, and its projecting upper jaw are charactei^ 
^jsfy'aSj by which it is readily distinguished from all oth^ 



CUASS SANOICKI. 
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H^fiahea The air-bladder is connected by 
Bwith the cesoi)hagiis, and is used as a lung.* 

^^ ORDER HALECOMORPHl (hfi 16 kO in6r'n). 

The Mud-fish, found in our lakes and rivers from 
Minnesota to the Mexican Gulf, is the highest Ganoid, 
and the one most resembling the members of the fol- 




lowing class. In confinement, this animal has been ob- 
served to come regularly to the surface of the water 
for fresh air, using its air-bladder, as does the Gar, for a 
lung.t 

* The air-bladder of hi^Iter forma la a. sac, containing gaa, and is of uee In 
ehanging tie Hjiecifie gravity of the flah. 

t Dr. B. a. Wilder aaya esacntlally, "one came to the Burface at iuttrcaii to 

discharge a bubble of air. Held about ail inches below the surface, it MJll 

emitted a large babble. After a set'OHd or two of quiet, It escaped l^roin the 

hiiDd. and apparently gulped In a large quantity of air, SLud deeceudinK, Ttnoaiitxd. 

■rqulift the UBnal laterval," 



94 



BRANCH VEBTfeBHAfA. 



CLASS TELEOSTEI (lei e 6s't6 1;. 
w. wi. The Bony Pishes have the 

supporting skeleton hardened by 
the deposition of lime; the gills, 
which are usually four on each 
side, covered, as in the imme- 
diately previous class, by a bony 
flap, or operculum, (opsr'ko lom). 
The scales are horny. The fins 
are supported by rays, and aro 
without fulcra ; and the caudal 
is always equally lobed (homo- 
cereal) (ho mOsgr'kai). The spe- 
cies are essentially oviparous. In 
this class are included nearly all 
the common fishes. 

The adaptability of different 
species of this large class to their 
varied surroundings, presents a 
patent illustration of the perfec- 
tion of Nature's workmanship. 
Some species inhabit the ocean, 
lakes, ponds, rivers, and even sub- 
terranean streams and pools in 
caverns. Myriad in variety, each 
species has its own swimming 
mechanical features, as clearly 
distinguishing and compelling its 
peculiar movements, as the varied 
configuration of bone and muscle 
in denizens of the land and atmosphere, gives to each 
species a different gait, or mode oi ftight. 




cava, H, Not-ivo 
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Europe, sometimes attains the weight of three hundred 
pounds. As indicated by its name, it hides itself on 
muddy bottoms, and is warned of the approach of ita 
prey by means of its barbels. Its voracity may weil give 
it the name of the "shark of fresh waters." 

ORDER NEMATOCNATHI (nem a to nS'thl). 
The Cat-fish, or Homed Pout, has a naked skin, and 
the mouth surrounded by eight barbels. The dorsal and 
pectoral fins are each armed with a sharp spine, produc- 
ing painful wounds, either from a poison-gland at their 




base, or from the insertion into the wound of a slime 
with which their bodies are always covered. Of the 
twenty-five well-known species, the largest is the great 
Mississippi Cai'fish, which often exceeds the weight of 
one hundred pounds. In the spring, the adults are said 
to lead the young in great schools near the shore, caring 
for them after the manner of a hen caring for her chick- 
ens. The great tenacity of life on removal from water 
of ail the different species is almost exceptional among 
fresh-water species. 
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ORDER EVENTOONATHI (e vSn to nS'thl). 

The Gold-fish, origi- Fia. las. 

nally from China, and 
of a greenish hue, has 
become a conanaon pet 
of the parlor and foiint- 
ain,* and through do- 
mestication changes to 
a golden yellow, but 
constantly tends to re- 
vert to its native color. 
The Silvei^fish is only 
a variety of the Gold, 
resulting from artificial treatment in aquaria. 




Oinu'aliM ounl'tu). GoW-Osh. (|.) 



ORDER I80SP0NDYLI (I SO spftn'dl 11). 

The Aleimfe, or Herring, ascends fresh-water streams 
to spawn, thus coming each 
spring from the depths of 
the ocean to the hand of 
man. Immense schools go 
up the streams in which 
they were spawned the pre- 
vious year, and always select the branches leading to 
certain head-waters, for which they have a preference. 

The Salmon has habits similar to those of the Herring, 
but, on account of its greater size, is able to ascend water- 
falls ten or twelve feet in height. Upon arrival at the 
spawning-ground, a hole is scooped in the gravel, and 
the eggs deposited and covered over, the parent then 



au'pia ttrni'lU. Beirtng. 
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returning leisui'ely to the sea. Its food in the ocean 
consista of small animals, some of which may be its 
own progeny, 

ORDER HAPLOMI IhftpiO'inl). 

The voracious American Pickerel [Esox reticulatus] 
(e's6ks rettkQia'tOs) is master of the waters in which it 
resides, destroying mercilessly every other fish and even 




re Oc It in- (T«. Pickerel. 



the young of its own kind, as well as mammals and 
birds.* Hence they should be exterminated from all 
streams intended for the raising of trout, gold-fish, and 
other soft-finned lishes. 



* A flwaa waa percBived to keep It 
[TpoB examination. It vraa found that a 
io au t^th jt^U flud the swan. 
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ORDER SYNENTOONATHI (sln en to nfi'lhl), 

Tbe Flying-fish has large pectoral fins, by which it 
can support itself in the ^^ ^^ 

air for a few seconds.* — _ - 

Its brilliant coloring 
makes it the common 
prey of bird and fish. 

* ThJe BO-called "flight" is 
only the Teeult of an Impetus 
aoquized by Bwimming to the 
surface with great velocily, in 
order to escape its enemlee. It 

raise ilself in the air, and its fine 
can not be flapped like wlngB, 
but Berre only aa a, parachate.— 
Capt. Basil Hall gives a very ani- 
mated deecription of the pursialt 
of a school of flying-flsh by a dolphin (Ci rp plue' aa /dppC'rii. Coryphene, note, 
p. 202). " The Qying-flsh took their flight to windward. A large dolphin, which 
had been keeping company with ns abreaet of the weather gangvay, and, as osual, 
glistening most beantifnlly in the sun, no sooner detected our poor dear friends 
take wing than he turned his head toward them, darted to the surface, and 
leaped from the water with a velocity little short, as it seemed to us, of a cannon- 
balL Bat though the Impetus with which he shot himself into the air gave him 
an Initial velocity greatly exceeding that of the flying-fish, the start which his 
fated prey had got enabled them to keep ahead of him for a considerable time. 
The length of the dolphin's first spring could not have been leas than ten yards, 
and after he fell we conld see him gliding like hgbtnlng through the water for a 
moment, when he again rcee and shot upward with considerably greater velocity 
than at first, and of cotuse to a stUI greater distance. In this manner, the mer- 
, cilcas pursuer seemed to stride along the sea, while his brilliant coat eparkled and 
flashed in tbe son. As he fell headlong In the water at the end of each leap, a 
series o( circles was sent far over the surface, for tho breeze— just onougb to keep 
the royals and topgallant studding-sails extended— was hardly felt as yet below. 
The gronp of wretched flying-fish, thus hotly pnrsuod, at length i5roppcd into the 
Bea ; but we were rejoiced to observe that they merely touched tho top of the 
BweQ, and Instuitly set off again in a freeb and even more vigorous flight. The 
direction they now took was quite different from the one in which thoy had set 
out, implying that they had detected their fteroe enemy, who was gaining rapidly 
upon them. The greedy dolphin was fully as quick-sighted; for whenever they 
varied their flight in the smalleet degree, he lost not the tenth part of a second 
in ahaidng hie oouise bo as to cut oS the chase ; while thev , Va e- it^KtinQt tbbIAi 
not unlike Uwt of tbe iuuv, doubled more than once npon thek -tniiBi^et. "Sia^^^ 
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Fig. 170. 



ORDER ACANTHOPTERYGII (& kan th6p te rlj'lT). 

The Oobbler-fish is noticeable for the 
lengthening of the spines of the dorsal 
and anal fins into hair-like filaments. 

The Mackerelj in May and June, ap- 
proach the shores in enormous shoals 
to spawn, and great numbers are then 
caught for market. 

The great importance of the " Fishery 
question," so frequently straining the 
peaceful relations of the United States 
with its neighbors, the British Provinces, 
may be appreciated when we learn that, 
by the last census, the Mackerel 
fishery alone gave employment to 
more than twenty -five hundred 
men. The estimated expense of 
these fishermen for outfit and gear 
amounted to a sum in excess of 
half a million dollars, and the result of the fisheries 
nearly two million dollars. 

Fio. 171. 




EUph'dris crinVtus. 
Cobbler-fish. (,\.) 




866m' her vernd'lia. Mackerel. (J.) 



was soon plainly to be seen that the strength and confidence of the flying-fish 

were fast ebbing ; their flights became shorter and shorter, and their course more 

fluttering and uncertain, while the leaps of the dolphin seemed to grow more 

vigorous at each bound. Eventually this skillful sea-sportsman seemed to arrange 

-hiff BpringB so as to fall just under the very spot on ^\ach. ^^ exhAxisted fliying- 
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The Sword-fish is remarkable for ite upper jaw, which 
is prolonged into a fomxidable weapon.* Rising beneath 




X^'lat gU'iliat. Sword-fleh. (,',,) 

a school of small fish like the mackerel, and striking to 
the right and left with its sword, it kills great numbers 
and then devours them at its leisure. It is highly prized 
for food, fresh or pickled. 

The Archer has been , f ^ 

credited with the ability 
to shoot a drop of water 
from its mouth with such 
precision as to bring down 
a fly at the distance of two 
or three feet. A more 

, . ,, , 2^mn Jacvia-loT Arenar ().) 

careful study of the anat- 
omy of its mouth shows no adaptation for such a feat, 
and doubt is thrown upon the tradition. 

fisi were about to drop. This catartrophe took place at too great a distance for 
UB t« Bee troiD tte deck what happened ; but on our mounting high on the 
rigging, we may bo said to have been in at the death ; for then we conld diacover 
that the unfortonftte little creatures, one after another, either popped right into 
the dolphin's jaws as they lighted on the water, or were snapped np instantly 
after." 

• Some Bpeolee have a sword so strong that It has frequently been driven 
through the coppered hull of a vbbhbI, a third ol its length \wVaR sowed a« an. 
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Perch are found both in salt and fresh water. They 
can be kept alive in the air for hours by occasionally 
pouring water upon their gills. 

ORDER ANACANTHANI (an a kan thfi'llT). 

The Cod is caught in deep seas with hook and line. 
It is so numerous in certain localities that eight men 




have taken eighty score in a single day. Nine millioui' I 
of eggs have been found in the roe of one female. The I 
Cod holds the proud distinction of having the greatesft | 
economical value of any fish. 



ORDER HETEROSOMATA (hfit er o sOtn'S t6). 

The Remora {r6m'6 rS), or Suck-fish, has on its head | 

flat disk, not unlike the sole of an India-rubber shoe. 
\^S7i/s enables it to cling to rocks, vesee\a, and even to J 



CLASS TKLEOSTEL 



other fish, twelve or fifteen having been found hanging 
to a single shark. The pressure of the atmosphere holds 




it 80 tightly that a strong man can hardly drag it loose. 
This arrangement probably serves it for cheap and easy 
transportation, as it is not a good swimmer. 



ORDER DI8COCEPHALI (dis ko s€ra IT). 

The Flat-fish is a remarkable illustration among the 
vertebrates of asymmetry. The young for some time 
swim vertically, with an eye on each side of the head. 
Gradually, the parts of head contiguous to one eye are 
twisted around, 
till in the adult 
state the eyes are 
both on one side, 
and that always 
the colored, or up- 
permost, side, as 
the fish settles to 
the bottom ; the 
opposite side is 
usually uncolored. The number of species exceeds two 
hundred, those of the largest size being found in temper- 
ate and cold regions. The group furnishes important food 
flsh, as the Halibut, Turbot, Sole, and Flounder ; the first 
sometimes reaching' a weight of four liuudTei -^Mxiaa. 




■ime-lti jiUafia. Flat-Osh. 
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ORDER LOPHOBRANCHII (lof O brdng'kl I). 

The Pipe-fish has the jaws tube-like. The male has 
a kind of pouch, in which he places the egg for hatch- 



t p/tkii 



Plpe-fl) 



ing, and thither the young flee for safety. It is a poor 
swimmer, moving slowly by means of the rapid action 
of the dorsal fin. It feeds upon minute insects and 
ahell-fish, thrusting its long snout into crevices. 

ORDER GYMNODONTES (jIm nO ddn'tez). 

Some of the varieties of this order have the skin 
armed with erectile spines. Each jaw possesses only a 
single tooth. 




ir'gidSi. Swell-fiBb. ((.) 



The Swell-flsh, by rapid inspirations of air, when drawn 
out of the water, or by taking in water if within it, can 
9weJJ Its body to enormous propoTtioiiB. 
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ORDER PBDICULATI (pe dlk O IS'tl). 

The Fishing-frog has the ventral fins forward of the 
pectoral Upon the head are three spines : the first with 
a shiny membrane 

at the tip, fastened ' J. . 

by a ring and staple 
joint, and able to 
move in every direc- 
tion ; the other two 
move only back- 
ward and forward. 
The sluggish creat- 
ure, lying in the 
mud at the bottom 
of the water, is 
thought to attract 
the curious fishes 
by waving the first 
spine as a glistening bait, till, in a favorable position, the 
quick snapping together of the jaws ingulfs them in the 
capacious mouth. 




a mir I ol' nOi. nBhlng-frog. 



CLASS DIPNOI (dlp'noi). 
The members of this class are related more closely to 
the Ganoids (gSn'oidz) than to the Tkt-kosts (tsi's osts), 
though inasmuch as in several particulars they resemble 
the members of the following class, their present posi- 
tion is justified. The body is covered with scales, while 
the skeleton is partially cartilaginous. The most im- 
portant peculiarity is the lung-like structure of the air- 
bladder, which resembles the respiratory organ of the 
Batrachians. 
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ORDER MONOPNEUMONIA (m6n o nO mO'nT fi). 

The Australian Ceratodus (se rfit'o dOs) sometimi 
i-eaches a length of six feet, and is known habitually 





leave the water and crawl about od land. It 
by the natives for its flesh. 
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We meet here with a most interesting class of verte- 
brates, the typical members of which in early life bear 
a strong resemblance to the fishes, though later on they 
change their character, losing their tails and having 
lungs take the place of gills. The animals now become 
terrestrial, but require moisture, as the naked skin, being 
well supplied with blood-veasela, is an important factoj 
in blood purifying. The eggs, like those of fishes, ai 
without a protecting shell, being generally deposited 
the water. The Batrachia, as well as some of the pre-j 
vious forms, have the power of restoring lost parts, 
the tail, or limbs. All are harmless to man, 

ORDER URODELA (a rO dfi'lA} 

To this order belong those Eatrachians that have Eiafl 
elongated body, moist akin, and peraistent tail, and usuallw^ 
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\ four short limba The gills may be present through life, 
the lower forms, 

I though m the higher, 

I they are generally re- 

f aorbed, their function 

, being performed by the 
lungs. 

The Proteus {pro'te- 
Qs) of German caves 
has persistent gills, ex- 
tremely small feet and 
the eyes which are of httle use m 
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sees clearly, and 
veloped. 

The Siren (si'ren), or 

Mudr^el, of the morp 

southern states, lacks tli 

hind pair of limbs. It is 

of a deep blue color, and 

reaches a length of two 

^» feet Its range is very 

^Kextensive in the valley 

^^L)f the Mississippi. 



subterranean life, 

ludimentary. The long 

eel like body enables it 

to swim rather than 

riwl 

Tht Meriohrtntcfius 

(mSnobiSng'kOs) of our 

wettern lakes and rivers 

IS closely allied. This 

animal unlike the Pro- 

""""■""""^ tens IS highly colored, 

has its feet comparatively well de- 

Fts tst 
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The Tiger Salamander (ssi a man'der-), found in the 
warmer states east of the Rocky Mountains, is peculiar, 
in that it retains ita 
external gills so long 
as it is kept in water ; 
but on being allowed 
to crawl on land, by 
the drying up of the 
pools, it soon loses 
its gills, breathing by 
means of lungs. As 
the Salamanders are without ribs, the air is forced into 
the lungs by the animara filling its mouth, closing ilK 
nostrils, and then elevating its broad hyoid (hi'oid) bone. 

The common Netrt, or Triton (iri'ibn), is found in 
nearly every slow running stream, and is often confined 
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in the aquarium, making a most interesting pet. 

adult be carefully examined, the scars left by the larvaJ 

gills can be found on the sides of its neck. 



ORDER ANURA (a nO'rd). 



This order includes those Batrachians which in theiq 
growth have, as adults, not only lost their gills, but havoj 
resorbed their tails. The Toads and Frogs are familial 
examples, and their metamorphoses have interested nat^ 
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uralista from the earliest times. The eggs, for instance, 
of a Toad, are deposited in some warm pool, where they 
j^ ^ hatch into small fish-like iarvse, 

provided with external gills, 




Skeleton of « Fn^. l^pole ch&nge^. 

which have in the second stage disappeared ; in the 
third, the hind limbs appear ; in the fourth, the fore 
limbs ; and, finally, the tail is resorbed, and we have the 
young Toads, which leave the ponds when the ground is 
moist, as after a shower, giving rise to the foolish notion 
that they rain down. 

The Toads are without teeth. A large form found in 
the northern part of South America, and known as the 
Su/rinnm (sc5&rsnSm') Toad, is at once the introductorj', 
as well as, from its pecu- 
liar breeding habits, the 
most remarkable of the 
order. As soon as the 
slimy eggs are deposited, 
the male quickly places 
them upon the back of 
the female. Adhering to 
this, cells soon form 
around them, and each n'p» ■> -»«■ 5 «i' m.. a«rii»m t™^. fn 
is covered by a lid. In these cells, the young go through 
their metamorphoses, until, finally, the cc^eTs ate bTolKfeXi. 
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off, ami they struggle forth, Xt is interesting to note I 
that they ai-e now much larger than were the eggs, and 
hence, must, while inclosedf have received nourishment 
from the body of the parent. 

The common Toad so abundant about our gardens, 
living almost exclusively upon insects, and having a most 
voracious appetite, is to 
the gardener a most use- 
ful animal. After a 
shower, or during the 
evening, it sallies forth 
from its hiding-place, and 
by means of its viscid 
tongue it secures small 
insects so rapidly that 
only close observation can detect it in the act. Thai 
tongue, unlike ours, is attached in front, and free pot 
teriorly; it is thrown over as it leaves the mouth, en- 
abling the animal to reach to a considerable distance. 
The winter is spent in crevices, or in burrows, of their 
own construction, in sand banks.* 

The Frogs differ from the Toads in that they habit^J 
ually frequent the water, and are provided with teeth 
in the upper jkw ; they are well adapted for their semi- 
aquatic life. Their hind limbs are large and muscidar, 

• No doubt they can remain a lonR time witliout food, but tiere ia no well 
auChenticated instance at their having been found iccloeed in cavities of solid rock 
with no oravlces conneoting with the outside woi'ld. A noturaliat once fed to b 
toad twsnty-liree Eqiiaali-lHiea and ninety-four cat«rpilJ»r8, each an inch and a 
halt in length, before it turned away to digest its meal. Peeding mostly by ni^t, 
the toad i« of great aid to the Entomologist in fumiahing him with speciroenB of 
insects he might otherwise never see ; though he is compelled to sBcrifice the life 
of hia aaaiBtant in order to avail himself of its servkies. In spite of popular preju- 
dice against handling toads, etc., all the members of this order are perfertty 
harmlesB, except a temporary smarting that the exudatiiinfl at the aldn may pro- 
dace If tranaterrBd trom the hands to the eyes. 
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as they of necessity must be to work the broad webbed 
feet. The moist skin is also characteristic, being of use 
for respiratory purposea Indeed, it is said that a Frog 
will live for more than a month with its lungs removed, 
but if the skin becomes parched, the animal will quickly 
die. The ears are large and prominent, being the drum- 
head-like membranes just back of the eyes. 

During the warmer months Frogs are often to be 
seen sunning themselves on p^^ ,g, 

some bank, but always on the 
alert for any passing insect, 
which they seize, as do the 
Toads, with their extensible 
tongues. The Bull-frog is not 
always content with an insec- 
tivorous diet, but will attack 
young ducks, and, in a fit of 
hunger, may even swallow one 
of its companions, possibly its ""'"'' "*" ^ 

own offspring, "Winter is spent either m the mud of the 
pond, or in some crevice in the turf, whither the animal 
crawls and becomes covered by the decaying leaves. 

The Tree-frogs, living an arboreal life, have the tips 

of their toes provided with sucking 

^^^ft^ disks, by the aid of which they secure 

^^^^KKK themselves to the leaves and twigs 

fl^^^HBP^ among which they feed. In the spring, 

^H^^^^tf'' however, they take to the water, where 

^^^» they deposit their eggs, and the young 

Sfu mrOe'iior. pass through the tadpole stages. These 
are the frogs that make the spring and 
summer evenings vocal, especially when it rains, with 
their loud clear triU. 
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CLASS REPTILIA (rSp ill'l 6). 
The members of this class have the body scaled, and 
the toes, when present, provided with claws. The de- 
velopment lacks the metamorphosis so characteristic of 
the previous class, the young generally hatching from a 
large egg, which is surrounded by a tough membrane, if 
not by a calcareous shell. A few forms are ovovivipar 
rous (O vo VI vip'a rQs), the young being born. The class 
includes animals having the most diverse habits, and con- 
sequently, those possessing great variety as to fomi and 
general structure. All are air-breathers. 



Skeleton ol ■ SBrpeiit 



ORDER OPHIDIA (O Hd'l d). 

The Ophidians are without feet, and though the pelvic 
arch may in some forms bear rudimentary appendages, 
all trace of pecto- 
ral limbs has dis- 
appeared. They 
are, however, able 
to progress with 
great rapidity by 
a wriggling mo- 
tion of the body, 
together with the 
pushing of the 
large ventral 
scales, each of 
which is fastened 
to a single pair of 
ribs. The jaw-bones are but loosely attached together, 
and to the skull, and allow great, though limited, dis- 
teoBibility of the mouth. The tongue is bifid (brnd), and 
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is used as a tactile (tak'tii) organ. Poisonous snakes have 
fangs, long lance-like teeth, occupying the anterior of the 
upper jaw. They are grooved, or tubed, leading from 
glands situate in the roof of the mouth and opening by 
a narrow slit at their extremity, that the poison, when 
they " strike," may be placed well into the wound. Though 
capable of feeling any unusual jar, as that made by an 
approaching animal, external ears are not present. The 
epidermis of serpents is shed at regular intervals, cleav- 
ing away from the lips at first, and being turned inside 
out as the animal leaves it. When the snake is in good 
health, the skin thus sloughed is entire, even the cover- 
ing of the lidless eyes being intact. Though many ser- 
pents deposit their eggs, others, especially the poisonous 
forms, hatch the eggs in their own bodies, being ovovi- 
viparous. The winter is passed in hibernation, several 
species congregating in the fall, and coiling together in a 
mass. All our more common snakes are ^ „, 

Fio. 194. 

quite harmless, being destitute of fangs, 
and of too small size to occasion anv 
thing but fright. 

The Oreen, Striped, Black, Wate?', mucenia sir'tdiis, 

-y^ ^y, striped Snake. 

and luffing Snakes are also members 

of this harmless class, as is also the so-called "Adder." 

The Boas of the New and the Pythons of the Old World, 
are also without poison apparatus. These are the largest 
Ophidians, though they seldom exceed a length of fifteen 
feet. They are found in the tropics, often near some 
pool, over which they suspend themselves, being aided 
in this by their rudimentary hind limbs, which appear 
at the base of the tail as a pair of spurs. When an ani- 
mal, like a small dog, for instance, comes to drink, the 
reptile aeiz&s and quickly wraps several co\Aa, ol \\.^ \>c>?^ 
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around it, thus crushing its bones and strangling it almost 

Pjg_ jgg instantly. The process of 

deglutition (d6g lu ll'shOnl 

is now begun, the head 

being first seized by the 

snake, whose teeth, all 

pointing backward, and 

whose jaws successively 

and alternately pushed 

forward and drawn back, 

thus actually pull the 

snake over the animal. 

It is an interesting fact, 

that the female Python 

iprthun), after depositing 

her eggs, coils herself 

Bsi^aofa*. around them, while the 

heat of her body increases and the eggs, like those of a 

hen. are incubated. 

The Coral Snakes, of the more southern states, though 
generally inoffensive, are nevertheless armed ^^ ^^ 
with poison fangs, grooved rather than tu- 
bular. The East Indian Cobra (ko'brA) has 
a venomous bite, which is estimated to cause 
the death of 5,000 people annually. By means 
of elongated ribs, it expands, when irritated, ; 
on its neck, called the "hood,"* 
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• A pertectly harmlesB snake, closely reaembling the Cobra In Beneral tonn, 
color, and habila, ie oft«n used by the eo-oallod snake obarmera. who of coiuae 
handle it with impunity, pretending to throw it into a lethargy and bring it 
out at wllL Wiien the Cobra is need, it is probable that its fangs are flmt re- 
moved. " The reptile drawn from ita cage, immediotely sweUs ita neck, ertends 
/Ca forked tongue, and begins to hisB. The charmer rtrildiig np a monotonous 
«"W. oppoaas bla olenehed flst to his enemy, wMoli files Ita glittering eyes npon 
/e and follows all ita moTements, thus keeping np aUni ot Ssmna." 
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The Sea. Snakes inhab- 
t the Pacific and Indian 
i, and are venomous, 
bough, owing to the fact 
that when removed from 
the water they are inca- 
lable of seeing well, they 
not considered dau- 
ferous. Living a pelagic 
ife, their body is compressed 
md posteriorly forms a broad 
iddle-like tail, 
Hattlemiakes have on the 
^d of the tail a series of 
prny enlargements, loosely 
iched to each other, which, 
Irhen shaken, make a biizzing 
Each slough may leave 
sveral newbuttons, while the 
pid ones are di'opping off 
fom wear ; hence the iium- 
■ is no indication of age. 
be Copper-head, Moccasin 
^6k'kd sin), etc., are venom- 
s snakes belonging to this 
kmily. They are more 
bngerous than the Rat- 
lesnake, as they give no 
■Bming.* 

L being bitten by an un- 

□ake, thi> wound eliould be 

inftd, and it two large pfunct- 

t foanti. there need be 

H apprvhenBlon. If it ie found 
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ORDER LACERTILIA (IS S§i> tTlM 6), 

The Lizards are generally provided with two pairs of 
_^ a^ limbs, and the eyes with movable lids, 

while the mouth lacks the power of 
distention, so characteristic of the pre- 
_,|Ai^J^^fe^^~" U vious Srder. External evidence of 

*' *- — ^w' ears is often exhibited by the 

tympanic (tim pfin'ik) 
membrane, as in frogs, or 
by deep pits each side of 
the head. With a single 
exception, the Heloderma 
(h6l o dSKmS), all are per- 
fectly harmless,* 

The IgvAinas (i gwS'- 
nAs) are arboreal fruit-eating Lizards, found in the West 
Indies and South America. They often reach a total 
length of five feet, and are 
much prized by the natives 
as food. 

The " OJiameleon" (ke- 
m«'i« On) of our Southern 
States is much smaller. It 
is often seen sunning itself 
on old fences, on the leaves 
of the palmetto, etc. White Am m pHn Ap'Sin. 

to show the marks of poison fangs, it should be sucked hj a penvm whose month 
and lips nre without Bcratches. the poison being hamileeB If taken into the ali- 
mentary tract. The wound should then be enlarged with a IcnUe and again 
■ucked, A tight ligature should be placed between It and the heart, and alooholic 
drink administered, thoogh not in large quantities. 

• 'nunigh bearing a superficial reeemblance to many Balamanders, the Lliards 
y t^eir clawed toea, and, with a very few exceptions. 







I of I 
to t 
P 




OLASfi KEPmjA. 

'is the usual color of the under side; but the H.lnioHt i 
stantaneous change of color on the !>■,„. :,,,. 

upper side, through varying shades 
of prismatic hue from dark brown to 
Lbright green as extremes, has given 
> this animal its common name in 
he localities it inhabits. 

The Homed Toads, of which there 
3 several different species, are found 
in abundance on our great Western 
plains, where their somber colors at- 
tract but little attention. They ai'c 
I no wise related to the Batrachians, 
iie misnomer being given through a pi,!^„6>-/im.j i^nnia. 
[eneral resemblance on the back to " 

Sie coloration of the toad. Brought east, they are some- 
fimes kept as pets, though the cooler chmate often renders 
them semi-torpid and indifferent to 
their keepers. 

The " Glass Snake" is a true lizard, 
though it is without feet. When irri- 
tated, it has the peculiar habit of break- 
ing itself into two or more pieces; but 
these pieces do not form new individ- 
uals, nor do they come together again. 
While its enemy is seizing these frag- 
ments, the anterior part of the animal 
often escapes, finally reproducing the 
fMiau'Tiu vintrd'tii. lost parts. It inhabits the Southern 

The Blue-tailed Skink, inhabiting the more central 
parts of the Union, is often found secreted beneath the 
l^bark of some prostrate log, where it lies in "weit tot ^wois 
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insects. AVjove it is of a deep glossy green, ornaiiienLeal 
with fine yellow linea, passing from the head to the darii 
blue tail. 




The Old World Chameleon is a most slow-going animal, I 
meditating before each movement, and taking hours t(>4 
travel the length of a short branch. It has many strncfc"! 
Fi8. aos. nral peculiarities. 1 

Its eye-lids, which 
cover the eye, ad- 
mit light through 
a sm all hole placed 
in their ce 
The five toes of ] 
each foot are ap-l 
ranged anteriorly 
with three inside i 
and two outside, 
while posteriorly 
the opposite ar^ | 
rangement ob- 
tains. The tail is 
long and prehen- 
sile, and the cluh-shaped tongue is capable of being quickly 
protruded to a considerable distance, the viscid tip serving 
cure such insects as the amma\ ma\ -ueed for food,^ 
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The Chameleon's power of changing color is remarkable, 
but its range of variation is much more limited than that 
of its namesake of our Southern States. 

ORDER CHELONIA (kelO'nld). 

The members of this order bear a marked resemblance 
to one another. Every one knows a Turtle. The short, 
stout body is protected above by a more or less convex 




SkelWon of TortoisB. 



hard shell, the carapax (kfir'S pfiks), formed by the ex- 
panded ribs and transverse processes of the dorsal ver- 
tebrte, and below by a flattened sternal plate, the plastron. 
Prom this shell the head and neckf extend anteriorly 

■ The BUiie number of pieces ia found in the akpleton aa in tbe ordinary 
v wte l H ' ate *. Qw Bhape and size alone belnK changed. 

t nM Itag, Blender inusolea which move the fledYile i\bc^ bi« %<e&. ^fi "SDn 
aodtr tIdB of tb« oaispaz. When dried they may >>e cwptftiV* 
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and tho tail pusteri 



.orly, while laterally are the two pairfl 
of well developed limbs. The jaws, 
like those of a bird, are without 
teeth and are covered "with horn. 

The Sea Turtles have the feet 
as broad flippers, adapting them for 
a pelagic life. At certain seasons, 
however, they visit the land to lay 
their eggs, which are deposited' in 

'ge numbers, two iimidred or ii 
in the sand.* 

The Oreeu Turlle is the mtx 
[irized of the edible species, and its 
eggs are obtained in largo quantities. Large sea turtles 
sometime.s weigh a thousand poundH. 






Bives in our warmer ponds, 

Rthough, from their I'etiring 

habits and their remarkable 

I protective resemblance to 
tiheir surroundings, they art- 
^Idom captured. The cara- 
bax is an exact counterfeit 
pf a lily' leaf as regards 
bbape, flexibility, color, and 
Venation. This form, like 
many others, can remain 
long below the surface, by 
drawing water into its 
pharynx, lined with append- 
ages functionizing as gills. 




iapidoniCIa /I' 



It is very fetoGioMa. 
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at tB' do th-ght IS' na. Box Tortoise. (J.) 



The Land Tortoises have feet formed only for walking,! 
and hence they never enteta 
the water. Their food con-»r 
sists of soft plants, as mufih-J 

The River Tortoise is i 
common North Americans 
species. Its sharp - 
jaws are strong enough 
hite asunder a stick half a 
inch in diameter. It is fondfl 

of water-fowl, swimming beneath the surface, seizing and.1 

quietly dragging them under. About June 10th, in thej 

temperate climates, it lays 

thirty to fifty spherical 

eggs. For their reception, 

a hole is scooped in the 

sand by the hind feet, and 

then smoothed over and ■ 

left. This entire work 

occupies but fifteen or 

twenty minutes. The eggs are hatched by the heat of 

the sun in about three months, when the young imme-J 

diately take to the water. 

ORDER CROCODILIA (kr6k O dTl'l 6). 

The membei-s of this order inhabit the waters of th( 
warmer countries, and ai'e of considerable size. The feel 
are powerful, armed with claws and formed for b'' 
ming, the digits being united with webs. The body 
protected by a tough leathery skin, well supplied with' 
Hard bony plates. The eggs are deposited in a heap of 
I £aud and vegetah\e matter, which the mother collects, 




)iiecLS, ■ 
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land are incubated by the heat generated through slow 

\ decomposition. 

The Oiwials (ga'v! aiz) 

' of India have the snout 
narrow and greatly elon- 
gated. In some localities, 
Owing to the superstition 

Icf the natives, they are 
protected from destruc- 
taon, and have become so 
numerous as to be danger- 
■oiia to human life. 
Species of Crocodiles are 
found in both the New and '^ "* *'"* '^ "" ' """ *"" '*"■ 

the Old World. The Nile Crocodile inhabits all the 
African rivers. In some localities it is ferocious, attack- 
ing the herdsman's cattle and sometimes even young 
children. It does some good, however, as it devours 





CrfMoHbu tvig m "t adl e 

large quantities of decaying animal niattei, that would 
otherwise pollute the water. Its snout is shorter and 
broader than that of the Gavial. 

H^ The Alligator has a snout still shorter and broader 

^ftthan that of the Crocodile. 

^V Alligators are common in the swampa of qu-t SQutb.ei:n. 

1^ 
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AlUgH'lor mil ili tip pi fn' fir 

States, and have been captured o 
north as the mouth of the Ohio. 



the Mississippi as faj 
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Though the blood of reptiles as well as of : 
warmer than that of the surrounding medium, the active 
Birds have blood considerably warmer; and lest the heat 
should too rapidly leave the body, the scales take on a 
new structure, that of the feather. The blood is forced 
over the body by means of a four-chambered heart, the 
aorta (a ar'tfi) passing to the right, rather than to the left 
as in man. 'The blood is purified in the lungs, branches 
of whif^h, as air-sacs, are distributed to different parts of 
the body, some even penetrating the bones.* 

The skeleton offers many important structural pecul- 
iarities. The head bears toothless jaws, and is articulated 
to the neck by but a single condyle (kOn'di)). But the 
most interesting facts are those connected with the aSrial 
(a s'r! ai) life of the animal. The bones are lightf and hol- 
low, though of great strength. Those of the fore hmb, 
bearing the strong feathers of flight, are highly specialized, 

■ It Is said that a bird will breathe thioueh the end of a brolren bone when 
the windpipe is tied. 

t ThiH is owing to their beinft oomposod largely of phoaphate ot linie, and the 

mafraw in toany of thorn being replaced b; air. Singularly, at one stage, they ore 

BoUd, like those of all TertebraCes, but the bony tissne Ib afterward absorbed. 

"TbB thinnest-valleii and widest air-bone of the bird of Bight," Bays Owen, "was 

Itrat aoUd, next a marrow-bona, and fiiiall>r ^wcame t,he caae of an air-cell." 
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and that these may be easily worked, large pectoral muscles 
are developed, attached on each side of the strong keeled 
breast-bone, where also they act as ballast. The other 
bones of the shoulder arch are stout and compactly fastr 
ened together; the clavicles 
(kiav'l kiz) joining anteriorly, 
to form the "wish-bone." The 
ribs and dorsal vertebree are 
also more firmly joined than 
in other animals. In flying, 
the wing has a motion some- 
what like the stroke of an 
oar; it strikes the air with 
the broad side, but, in return- 
ing, presents only the sharp 
edge. The flight offers a cu- 
rious problem, to which as "»»<=■""". 1.™™. 
yet no satisfactory solution has been given. It is sup- 
posed that the upward pressure of the air caught in the 
saucer-like hollow of the wing can not bend the inflexible 
bone and muscles of the front margin, but curves the 
ends of the elastic quills upward, pushing them forward, 
and so forcing the bird ahead. 

The Plumage is a model of adaptation. The delicate 
filaments of a feather are covered with grasping barbs 
of a microscopic fineness. The under side of the wing 




* The prtnolpal bonea 
ft, CerviEBl TBrtebrto. c, 
lapidng pTDceasee at rUm. 
i, Ooracoid. (I, Slbow Ji 



the hiid's skeleton are as tollowe: a, Cranium. 
d, Caudal vertebrte. *, Sternum. /, Over- 
of Btemuin. Ii. Scapula, 1. Uium. J. Clavicle. 
Badius. n, ITlna. o. Carpus, p. Single bone, 
me Qnger. g. Bones of a second finger, r. Bones of a third flnger. 
pelvis.) (, Temur. u, Fibula and tibia, below which is the upright 
I, which is terminated by never more than four toes. The Hrst toe 
(a generally twisted round posteriorly ; it has two Joints. The second toe has 
Ihzee Joints; the tbJrd, four; sad the fourth, five. 
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featliera is concave, to resist an upward pressure. 
the tail is a gland containing oil, with which tlie bin 




Forebead 3 NoaDi a 

Xcck R SpnrJonB qa I a 

Largu a 



< £2, UodBT toll-co -ei 



preens its plumage and makes it water-proof. The whole 
plumage is renewed (molted) once, twice, or thrice a year. 
This molting process is never simultaneous over the whole 
body, but takes place gradually — corresponding feathers 
on both sides of the body dropping out together, and 
usually those not contiguous ; so that the power of ilight 
is never completely lost, or the guiding function of the 
tail entirely crippled. The normal coloration not being 
in many instances immediately "assumed after molting, 
has often deceived, and led to the multiplication of spe- 
cies not warranted by more extensive observation. In- 
deed, matured plumage is often dependent upon several 
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annual molts, while with some birds there is a seasonal 
plumage — a summer and a winter with parti-colored va- 
riations. 

The distribution of the plumage over the body in 
tracts with most birds, permitting thereby ease of action 
and smoothness of the feathers under every variety of 
movement of the bird, is a remarkable feature, to which 
may be added contrary overlapping of the feathers of 
some certain sections, to likewise preserve smoothness 
under even twisting movements. 

All birds are oviparous.* 



Fig. 219. 



♦ Incubatdon varies according to the species. The temi)erature needed is 
104» Fahr. The chick first pierces its shell by a pegging motion of the hardened 
point of the under mandible, and then enlarges the aperture by pressing with the 
knob-like tip of the upper mandible. This knob falls off soon after the chick 
emerges from its shell, as Nature abhors a useless appendage. Finally, by turn- 
ing from left to right, it breaks the shell about half around, when a vigorous 
Btretch of the body, assisted by a bracing with the feet, parts the shell trans- 
versely, and the young bird is liberated. Sometimes the fracture extends entirely 
around the egg, and the two portions are completely separated from each other. 
But if th.e inner membrane of the shell be not wholly divided, the connecting 
portion serves as a hinge, and the two i)arts of the shell may, in the movements 
of the young bird, become set, like two cups, one within the other. 

The following is taken from Baird, Brewer, and Ridgway, as a specimen of 
what every thorough teacher will require from each of his pupils in writing, with 
simple sketches attached, for every 
faiid that can be obtained in the im- 
mediate vicinity : " Tardus migratoriitg 
(tfir'diiB migratO'rlus) [Bobin]y Ameri- 
can Bedbreast. Tail slightly rotmded ; 
above olive-gray ; top and sides of the 
head black; chin and throat white, 
streaked with black; eyelids and a 
spot above the eye, anteriorly white ; 
imder -paxts and inside of the wings 
chestnut-brown ; the under tail-coverts 
and tibise white, showing the plum- 
beous inner i)ortions of the feathers; 
wings dark brown; the feathers all 
edged more or less with pale ash ; tail 

Btni darker, the extreme feathers tipped with white ; bill yellow, dusky along the 
ridge and at the tip. Length 9.75; wing 5.43; tail 4.75; tarsus 1.25 inches. 
Habitat, whole of "North America," 




Sketch of principal parts of the Robin. 
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The Class may be divided into orders as follows 

mi 
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ORDER STRUTHIONES (strc5b thl 6'nez). 

The members of this order being strictly terrestrial, 
lack several of the specializations characteristic of the 
great majority of birds, those which fly. The bones, 
with few exceptions, are unusually light; while the 
sternum, being unused as an attachment for muscles of 
flight, is small and weak. The clavicles are rudimentary. 
Though these birds, on account of their weight and the 
shortness of their wings, are unable to fly, they are all 
rapid runners. Their legs are long and powerful, being 
capable of extraordinary muscular effort. When running, 
they scarcely seem to touch the ground, and their speed 
is materially increased by the flapping of their stout ru- 
dimentary wings, which serve as balancers. 

The two members of the order treated, are the African 
Ostrich and the South American Ostrich. Several other 
members, which undoubtedly excelled them in size, are 
now extinct. 

The African Ostrich is the largest living bird. There 
is but one species, found in the interior of Africa, but 
rarely in Asia, except in Arabia. Its head is naked, and 
its short bill is somewhat broad and rounded at the 
point. Its long tarsi are covered with scales, and its 

an ordinal system. Thus the form of the bill has been made a basis of sei)arat- 
ing the almost Interminable series of Passerine (pas' serin) birds into Conirmtres 
(kOidrOe'trtz), with stout, conical bill; DerUirostres (d6n tl rOs' tr6z), with a toothed 
and usnally more or less hooked tip; Tentdrostres (tSntllrSe'trez), with an elongated 
and awl-shaped bill; and FlsHrostres (flssi rOs'trez), with a depressed, wide gaped 
bill. These distinctions have proved unreliable, and are generally discarded. In 
such uncertainty, the classification here adopted is essentially that of Lilljeborg 
(filje'borg) in "A History of North American Birds," by Baird, Brewer, and 
Bidgway. It is, however, considered only provisional. The sixteen orders given 
in the table have been subdivided by recent authorities into several hundred 
genera, and at least ten thousand species. The limits of this book will permit 
the description of only a tew species typical of each order, AmerVcaxv «xaxs^«^ 
being generally cboeen. 
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large femur bones with voluminous muscles, 
but two toes on each foot. ^^ ^^ 

It stands six to eight feet 
high, and ie the swiftest^ 
footed of all animals.* 
It is chiefly remark- 
able on account 
of its beautiful 
plumes, which 
have been 




prized ; 



'ifratAio catia'tm. African DbCcIcIi. 

an adornment from the moat ancient time 



• The Ostrioh will run thirty milos per hour. It is oajitiired by the Arabe oi 

rbei'r If eel steeda, only after a nhoas of a day oc two, by soverol rplays of horse 

and riders, and by pursuine in » attBight Una wU.\le the blnl runa in a curvt 

One male accompam'es two to sis temaleB, wlia ^aY m otib niaV. "^Vs ten 



■ The Smith American Ostrich* is only abniii hiilf i 
large aa the African, but is more completely l-ovcci 




iriih feathersf. It has thi-ee toes 
large hooked spur on the wings. 



iiLslead of two, and i 






tracdnMd o 



g the day, thus enaliling the otheni to tnvol til* iarta 

xA in that deaeit oountTT. withoul toavimt the lual 

one the Cask nt incnbatioa at nixht, wlion bfn •utKHur 

to drire off provUng animab, which on •omsUim fovod 

: DHt. IdlLrd br iu powerrnl kick. Ax tliia yintnj[ can not for 

or digot the haid food of the nld ono*. t)ie fmiuleB oonUuu* 

>ay ^ai» COB 'cc Ibcir imnirishsieiit. la this «illi« qramn of IncBliaHoo. on* 

c. kill •Bs the nice pianalnK of a Creator. D^itfol in mcthoda tor m wUc if ba 

«< >j^ T9fird BKAOB. Ajt Ostrich <ss )■ «ii>al to vwtt Outm of thaia ctf Iha 

^^^lU IMS. B is cmtod tv idadiis cbw cii4 is the bni aabw and MtHdc 

^^^^^^^vja> • MKk tm the <«nct(Oe ia rawud. In Clips OdMjr Mid OiU- 
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DER APTERYGES (Sp tSr'I jSz). 

This order includes bir 

of one genua which inhabiS 

the island of New Zealand. 

The feathers are hair-like,B 

The nostrils, unlike those 

all other birds, open at the ' 

extreme tip of the beak. 

The Apteryx (ap't§r'IkB), of ] 
about the size of a common 
hen, is nocturnal in its habita 
The egg is very large, and is 
deposited in a hole scraped 
by the parent in the ground- 



ORDER CRYPTURl (ci-yp tQ' ri), 
ORDER SPHENISCI (srgnls'kl). 

The Penguin in its hab- 
its is half fish and half bird. 
It has paddle-wings, with 
short, rigid, scale-like feath- 
ers, disposed in regular or- 
der, and is incapable of 
flight. It uses its wings 
in swimming, by bringing 
them in motion alternately, 
while its feet answer for a 
rudder. Its bones are 
dense and heavy, with no 
apertures for the admission 
af air. It usually keeps 
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near the land, but seldom visits it, except for nesting. 
Whole companies then sit erect along the shore, where 
they might easily be "mistaken for a party of choristers 
with surplices and black gowns." The Penguin is con- 
fined to the colder regions of the South.* 

ORDER PYGOPODES (pi g6p'd dSz). 

The birds of this order have the tibiee buried in the 
body nearly to the heel. This prevents walking, but 
favors swimming. Their feet are lobate or palmate, and 
their plumage is glossy. 

Hallux absent. Pifffl/i and Auk. 

T FODB-TOBD, lOBATX, Hallus iobate, free. Ofeie. 

.T FODB-TOBD, Fii,t[ATs. UalluE conQect«d. Looa, 





iM'I eept. Dobctilck. 



The Ikiffm and Auh\ have three toes fully webbed, 
short wings, and a general adaptation to a purely aquatic 

* The Fatagonlan Fensnina are said to collect In such numbers at braedine- 
placee bB to cover thirty or forty acres. The ground is laid out in aquares for 
their neats, ea accurately as tf a surveyor had been employed : stones are removed, 
streets made, a wall is Uirown up on the windward side, and sentinels are posted. 

t The Qie^ Auk Cil'ea Impen'nU) la said to have become extinct within the 
laat baIf-c«mtDi7'. A blgb ralue fa placed upon the tew Hpec\Tae^i& ~4i\A<^'\isn% 
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life. On the land they sit upright. Most species pluck 
out feathers to bring their eggs into immediate contact ■ 
with their flesh, for greater warmth during incubation. 
The Puffin drives rabbits from their holes, or burrows to 
the depth of two or three feet to lay its single egg, while 
the Auk deposits its two eggs upon a rocky shelf in the 
side of a clifE overhanging the sea.* 

P,g jjg^ The Orebei (grab) has its toes 

partly separate and fiat, the edges 
being furnished with a broad, stiff 
membrane, making each one a 
paddle. On the land, it lies down 
and pushes itself along by its feet. 
In the water, however, it is per- 
fectly at home, diving and using 
its wings in pursuit of fishes and 
aquatic insects.! 

The Loon, or Great Northern 
Diver, in its matiire plumage of 
the fourth year, has few rivals in 

been preserved, there beios '>'>v knomi only eeventy-eiz sldna and slzty-elgfat 
eggs— a Bldn being recently bought for the American Mnsenni in New York for 
1625. 

" The Puffin and Auk are confined to the colder regions at the North, aa the 
Penguin is to those of the South. 

t The Qrebe, the Ank, and other aquatic birds, are a source of revenue to 
the people Inhabiting the rocky coasta. which they fre(iueiit in multitudes. The 
nests are often built In the ledges of cllfta inaccessible from below, but the haidy 
fowlars suspend themselves by stout ropes from the summit of the preoiplcee, and 
by swinging to and fro reach every cranny and crevice of the rook, gathering eggs 
and young birds. The calling is a perilous one. Ort«n the rope ohafee against a 
projecting edge of the rock, or vertigo seizes the fowler, or he reached too tai, or 
slips from his footing. The men holding the rope above hear a shriek of despair, 
and then all is still save the roar of the remorseleas waves b«Iow. 

% Singularly enongh, the stomach of the Qrebe always oontains a mass ot its 

own feathers, involuntarily swallowed probably, in dreaaing and cleansing its 

plumage. —One species makes a floating neat upon which it elto and hatches Its 

progeny. Bat if disturbed, it plungea one tocA \n!ui Oia water, and, enq^oylng it 

«» au oar, tranaporta its dwelling from ftte tliiMrt«i«4 &BiiKBt. 
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beauty. Unable to move on land, except by a constant 
succession of awkward tumbles, in the water it is a rare 
swimmer and diver. Usually floating about half sub- 
merged, it can at pleasure settle down, showing only its 
head, or entirely sink, and, escaping with great swiftness, 
rise far distant.* 

ORDER LONGIPENNES (Ian jl pSn'nSz). 

The long-winged birds are distinguished by the size 
of their pointed wings and their palmate feet, with free, 
elevated hind toe. Generally oceanic, they rest upon the 
water, but do not dive. 

{„ I Hallui pudimentary, i , .. , 

NOVnULS TUBCLAB, i , } AlbOlTOSf. 

' or -"rantinB. 1 

NoBTEita KOT TTiBDi.iB. Hallux Small, Suit, 

The Albatross and Petrel are characterized by a hooked 
bill and long tubular nos- fio ss- 

trils. The Wandering Al d^^T- ^j 

batross is the largest sear ^ '(j ^SlfT 




bird, having an expanse of 
ten to fifteen feet. Repos 
ing on the surface of the 
water, with its head under 
its wing, it is often found a 
thousand miles from land f 
Once elevated in the an 
it seldom flaps its wings, 
and yet ascends or descends apparently without an 

• Its ory Is somewhat like the howling of a wolf, and Is thought to portend 

t Ppom a, scrap of paper taken from tin AlbatroaB' neck by a aoa-captain, and 
now preeerTBd In the Museum of Brown TTnivereity, it is conclusively proved that 
this Uid, on one ocoaBion at least, flew a 
iniJa* ia twalvB day'' 



136 BRANCH VERTEBRATA. 

efEort.* The Petrel, sometimea called 
^ „ Chicken 



•^K: 




Carey's 
specially 
dreaded by sailors as the 
harbinger of a stxirm, but 
scientific observation has 
dispelled the iUusion,t 

The Gulls are cosmo- 
politan, and the true scav- 
engers of the ocean.! 

The Scissors-bill has its 
long, lower mandible com- 
pressed laterally to the 

shape and sharpness of a knife-blade, while it shuts into 

the grooved edge 

of the short upper 

one. Darting 

swiftlyg along, 

and cutting the 

water with its 

lower mandible, 

the smaller fishes 

struck by it, slide 

upward to the mouth and are immediately swallowed. 

* It ia found south of the eqnatOF, but thei« are other Hpedes an the weetem 
coast of North America. 

t Oleamng its scaotr pittance from the whirling surges of the sea, and 
making its appearance in great numbers jOEt before a storm, Beetdng food and 
shelter in the wake of the vessel, It has been charged with creating the tempest.— 
Us fleBh contains much oil. and the natives of the Faroe Islands are said b> make 
a lamp b; drawing a wick through the body of a Teiy fat one, and lighting the 
end which projects from the beak. 

t The different species vary greatly in coloration of plnmage— white with Ta- 
rlouB shades of block predominating. But moet remarkable are the varying hueci 
of the same individual at dittorent seBsons of the year, and at different ages, 
making identifloation often very difBcult. 

S In the Hirtfeest swallow, the exptmidon of wing is twioe the leogtti at 
•• -J- . yjj 12,0 SciseoiB'biil ft to mnob greater, hence more pymstiA, 
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The Tern has long, pointed wings, a forked tail, and 
slender, straight bill. The p,^ ^^ 

graceful evolutions of this 
" Swallow of the Sea," as it 
skims over the water and 
occasionally darts headlong 
beneath the surface, are a 
perpetual delight to the 
observer. 

The Skvxi (sko'S) is re- 
markable for its stout, 
cered bill, hooked upper 
mandible, and piratical 
habits. It will even pursue 
birds of its own family, 
and force them to give up 
their booty; and When 
they have done so, it will 
swoop down with the ve- 
locity of an arrow, and 
catch it before reaching 
the water. Eggs and small 
birds are also often a part 
of its diet, proving how 
well it merits the common 
appellation given it by 
fishermen as the " teaser." 

The Great Black-backed 
Q-ull will stand as a type 
of the many species which 
inhabit the Atlantic coast. 
It feeds principally upon 
fish, though sometimes upon sn^aU tods ot c^a.^T«:^ 




Bt Black bsckcd OuU (A ) 



BUAMCU \EKTEBKATA. 




Snmko-blnl, ot Water-taiher. 



ORDER STEGANOPODES (st« gfin O pO'dSz). 

The foot-covered birds are readily recognized by the 
totipalmate feet and unfeathered 
gular pouch — a sac beneath the 
bill sometimes holding a gallon, 
and used for a temporary larder. 

The Snake-bird is found 
throughout our Southern coasts. 
It is adapted to catching its prey 
under water, either by impaling 
upon its sharp, pointed beak, or by 
seizing between its serrated man- 
dibles. Its favorite position is just 
above the water, into which it 
drops head first, so quietly as to 
make scarcely a ripple. Swim- 
ming beneath till it finds tufts of reeds, perhaps a thou- 
sand feet away, it shows at the sur- p^^^ ^^ 
face only its bill and eyes, as it 
reconnoiters the neighborhood. The 
crimped tail-feathers serve as a rud- 
der, but the wings are not used in 
swimming.* 

The Brown Pelican flies ten to 
twenty feet above the surface, watch- 
ing the shoals of fish beneath, till a 
chance offers, when it falls flatwise, 
often with a force that immerses the 

• Bren before l^e Tonng leave the neat, a pam- 

■Itli) iraaa Is found la their atomaoh, whloh works 

> iray to Oa hrain. nod thero thrlTes in olusteie 

~ '"on. JTlnatsmi'tweiitiethB ot both yomiB 

tboKiM ant thus inf Gsted, and 7«ft bx« Vn ttnexQn.'i^ w»d hsolth. 
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whole body,* scooping up one or more witli its pouch. 
Then rising, it repe&ts the operation us often as the ca- 
J^pacity of its pocket will permit. 

The White Pelican \ swims upon the surface, darting 
down its long bill at the fish swimming near, till its 
pouch is filled, when it retires to the sand-banks and 
stands with its fellows in 
long rows, while the con- 
tents of the sac gradually 
pass into the stomach, as 
the process of digestion 
goes on. 

The Oormorant I (k6r'- 
md rfini.) pursues its prey 
under the water, using its 
wings to increase its speed. 
It is fond of eels, but often has a hard battle to keep 
one down, sometimes struggling for half an hour, and 
then taking it to a rock and thrashing it till disabled. 
Its iris is bright green, and its plumage well oiled and 




ORDER LAMELLIROSTRES (la mSl II r6s'trez). 

The Ceeae, Ducks, etc., have palmate feet and lamel- 
late bills, with corresponding laciniate processes on the 
sides of a fleshy tongue, ending in a horny tip. 

• ThiB dash Tlpon the water would be fatal to itself if it were not for a thick 
iayei ot air-oellB Jnat beneath the aMn, which breaks the force of the blow. 

t The Wlite Pelioan (P. e Tylli to rhfn' thus) ranges from Florida to the north- 
WeBt ooaei. The Brown Pelican (P.j^Mms), from the coast of North Carolina around 
to California, The former is remarkable for a homy esorescence on the top o( 
the Qiiper mandible, found in both sexea while breeding. 

X Cormorants are abundant in all ports of the world, and by the Chinese are 
tuDBd and aaed for flehlnR, by placing a ring at the base of the neck to prevef 
the bfad ftom ewallowlng the game. 
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LAMELLIROSTRES.j 

The Ducks have the legs short, with the hind toe sep- 
arate, and the bill covered 
with soft, sensitive skin, 
and highly lamellated, to 
filter the ooze in which 
they feed They are close- 
feathered, and keep the 
plumage well oiled, so as 
to dive without getting 
wet 

The Goosander* has a 
narrow cylindrical bill, 

with a saw hke maigin the teeth pointing backward, and 

the tip armed with a hooked 

nail. It may swim wholly 

submerged, seizing fish, 

whose very struggles force 

them more readily into the 

gullet of their captor.f 

The Mder Duck inhabits 

the Arctic regions, occasion- 
ally migrating to the middle 

Atlantic coaats-t The dark, 

rock-colored hue of the fe- 

, . ,, , HiaeruucK. (^rl 

males is an excellent mim- 
icry, and they will remain on the nest till trodden upon, 

• This ia one of the speoiea of Duclra popularly called "Mergansers," ol 
" Sheldrakes." 

-I SemeCtmea the fieh la eo long that the tail projects and it can "be 
fully into the stomach only after the head has been digested. 

1 It breeds upon the cliifB, and the down with whioh the feini 
DoBt hs3 ffTVStt ^omjuercia] value. It is obtained by rabbing it tvo or three 
a BBOBon, the male aC last supplying tlia deftcietioy ttom Wft own lireaat. 



I 





CLASS AVGS. 

The Wood Duck nests in hol- 
low trees, sometimes twenty feet 
above the ground, and six feet 
below the opening. For lining, 
it uses down from its own breast. 
As soon as the whole brood of 
twelve or fifteen are hatched, the 
mother takes them by the wing, 
or back of the neck, and deposit- 
ing them on the ground, hastens 
with them to the water. 

The Canada Ooose in the spring 
migrates in great numbers to the 
north to breed, and returns to the 
tropics in the autumn. It always 
flies in flocks, having the form of 
an acute angle, the leader falling 
back when fatigued, and the next 
one taking its place. The sexes 
may be distinguished by the 
greater length of the male's neck. 
They are monogamous, but are sup- 
posed to pair anew every spring. 

The Swan's* neck is in no pro- 
portion to the length 
of its legs, but is 
adapted to a swimmer 
that never dives, yet 



• The two epocioa of Swan 
in America are easily diBti 
BoiBhBd, the Cygnut tiHJHialnr no 
hftTing the orange or yellowiah 
spot In front of the eye, which 
so dhta^cteriBtio a£ Cr at 




ii^. 
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feeda upon aquatic roots. The stroke of its wing ia 

powerful enough to fracture a man's leg. Swans fly 

high in their migration, to keep "the sky" of rapacious 

birds. They are said to 

live a hundred years.* 

The Flamingo,^ when 
feeding, lays the upper part 
of its bill next the ground, 
and with its feet stirs up 
the mud for small fish, in- 
sects, and seeds, which it 
secures by straining 
through its lainellEe.t Its 
plumage is a deep scarlet 
on the back, and roseate 
on the wings. Different 
observers smce 1881, have 
exploded the old tradition of its building a hillock of mud 
as high as its body, and on the top making its nest and 
laying its eggs, its long legs hanging down on each side, 
and shown that it constructs a nest of mud only three 
or four inches high, and sits upon it like other birds. 

ORDER ALECTORIDES (a lek tO'rl dSz). 

This order includes forms quite diverse in structure 
and habits. 

* Botli species of tlie Americaa Swan (see page 141) have aimilar convolutions 
of the trachea In the keel of the sternum, but the convolution of C buetmalor be- 
ing more complex than tbat of C. amaiamui, renders Its voice more raucoue. 

t The Flamingo, with Its heron-like legs but tnll-webbed toes, eas«e the tran- 
sition from the swimmers to the waders. So many of Its ohara«it«Flstics are com- 
mon to both, tbat it has been tossed back and forth from the days of linnsaus 
to tbo present, nor is it certain where it wiU bo allowed to rest 
/ Its tongue is very fleBhy, and, finrlng the dt^B of Bome'e e: 
glattooB were wont to parade a dish com-poaei ofElol^iiSQm' * 




CLASS AVES. 



14S 



The W7ioc^mi^-c?xine is principally confined to the 
Mississippi Valley. It 
seeks its food in the wild 
uplands, feeding upon 
insects and plants. 
About thirteen inches of 




' nug. Wboopin£-cr 



Traolieii of Uie Wbooplng-crane. 

the windpipe are twisted 

up in a hollow of the 

breast-bone, thus giving 

to the voice a sonorous, 

trumpet-like tone. 

The Bails have long, slender toes; a compressed body 
^^^ ^ and short tail. Their nostrils are 

more or less pervious, giving them 
an acute sense of smell. Feeding 
in the marshes upon small snails 
and insects, they are protected 
from observation by their mim- 
icry of the grassy tufts The 
Virginia Sail* is a type of the 
genus Rallus, which contains 
about twenty species. 

• Except In being emaller, it is almost 
identical In form and color with B. eleaaat. thua 
showing the value of siza as a apeciflc and dis- 
tinctive character. This \aU«T a^aciea ta Twm 
iailed "Mud-hen." 
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The Pwrple Gallmule (gar iin ai), abundant in the 
Southern, but accidental in the Northern States, has a 
rich and variegated plumage. It seeks its food of larvae, 
weeds, and grains, upon the surface of the water only, 
its compressed body and large feet enabhng it to thread 
its way among aquatic stems and to walk upon floating 
plants. 




The Coot, having lobed feet, is adapted to an almost 
exclusively aquatic life, and hence, swimming and diving 
with great address, is seldom seen on the land. 



ORDER HERODIONES (he rO dl O'nSz). 

The Herons, Storks, Ibises, etc., are generally of large 
size, with long, S-bent necks, and tufts of matted feathers 
(powder down) on both sides of the breast and posterior 
part of the body. The use of these singular patches is 
wholly a matter of conjecture. Tn flying, they double 
their neck and stretch back their legs. The latter serve 
as a rudder, their short tail being unfitted for this oflice. 

The Ibis inhabits all parts of the world, and some 
species migrate so irregularly as to be nowhere at home. 
Its long, arcuate bill is adapted, to Tootiii:^ m the mud in 
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search of worma and small insecta* The Wood Ibis has 
a strong bill, with which it strikes the fish, frogs, young 
alligators, and snakes, that come to the surface on being 
disturbed by the bird's movements in the water.t 




Tim-likuloeilld-tor, Wood Ibie. (A) 



Blue Heron. (J.) 



The Great Blue Heron has a sharply-pointed, stout, 
conical-shaped bill, with which it pierces its prey as it 
approaches within length of its neck, while standing for 
hours on a hillock in motionless watchfulness. It is sub- 
ject to great variations in plumage and measurements, 
and three species have probably been named for one. 

• Tbe Saored Ibli y. nUgifm) was vaneratod by the ancient Egyptiana, 
probably because it rid tliem of wrpenta, the akina and sralcs of which have been 
(tnmd In the n>lB mnmmies. Some think, however, that the reason of this n-oi- 
ahlp waa merojy becanse the oomiDK of the bird was aimultaneoiia with the 



il overflow of tlie Nile, and hence Byrobolical ol 
an Ibia, was mobbed while the dead bird was embalmed. 
oonaequence to such an extant as to Impede travel in th< 
of the Wpd for BsTpt was so great that, according to Actcon (di 
taken awv' It died of home-slckneee. Bat now, being killed and 
modem InhabitantB, who have abandoned the faith of their fa 
abnoat deeeried the oountry.— B^ocish. 

t When a mffldent number of its victima lie floating around, It 
ott«n leaving many antonched, and then, stationed on the margiiL c 
patlBDtIr aws/to tba prtxxeB of di^reetion. 



. Whoever killed 
UiiB multiplied in 
ta. The affection 
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The Roseate Spoonbill of the South, nearly extinct, 

pjg 240 ^^^ "^"^y representative of 

this family in the United 
States. It breeds the sec- 
ond year, but does not 
attain its perfect plum- 
age untU the fourth or 
fifth. It is then a beauti- 
ful rose color, with cai^ 
mine wing and tail-cov- 
Ai,}<^ ajfljo K->^« ^i> "b . gj^g^ ^^^^ naked witli; 

golden-yellow skin shading into glossy black around the 
top of the neck, and with patches of rich buff on each 
side of the breast and 
upper part of the tail 
The Wliite Stork of 
Europe is exceedingly 
useful, feeding upon 
■ garbage and noxious 
creatures. It is easily 
tamed, and its sagacity 
is marvelous.* The 
regularity of its migra- 
tions has made it the 
subject of comment in 
all history, both ! 
and profane. 



i 




WMu Bcork 



• A tnme Stork bofl been known to join cMldren plajing lijde-and-aeek, run 
whBD touched and to diatinBuish the ohtld whoea tnm it was to puiHiie Che raat 
■o well SB to be on its Kuard along with the others. The Gonnans and Dutch 
eetaem It a good Oman when a Stork builds its coarse iiHSt of atioks on thpir 
hoUBo-top. Innumerable stories an? current among different naHonB, ascribing 
to the Stork graatude, ohaatity, parental affection, conjugal fldelitr, and filial 
pk^. In the Tyrol, for exainple, a mala Stork refused to migrate, and pnnnnd 
""rnnal winteea with Lia mate, who, being woMnAeft, ooiiii ti(A ftj. 
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PAUohi'la mVnar. Woodcock. ((.> 

Its upper feathers mimic 



ORDBR LIMICOL^ ^T mlk'o Ifi). 

The f^oversnipea have a long slender beak, without 
hard-cutting edges, and wholly or in great part mem- 
branous. Their narrow nos- ^^ ^^ 
trils are placed low down, 
and entirely surrounded 
with soft skin. 

The Woodcock, repre- 
senting all the Snipe fam- 
ily, has a long, grooved, 
flexible bill, well suppUed 
with nerves to the end, that 
in probing deep into the 
bogs and moist turf, it may 
detect the worms and larvse. 
well the herbage beneath it, and its eyes are placed so 
far back, that their range of vision meets behind the 
^j^ ^ head, making it a wary bird. 

■ The Avocet (fiv'o ssi) possesses 
a recurved, flattened bill, useful 
for scooping up small fish and 
aquatic insects, as it sweeps the 
narrow runs, with a movement 
like that of a mower swinging a 
scythe. It breeds on the Atlantic 
Coast from Texas to Long Island, 
but most abundantly in the 
Southern States, and also in cer- 
tain isolated localities in the in- 
terior of the Continent, particu- 
larly in Salt Lake Valley and in the neighboring basins. 
Tor a abort distance it is one of the BwitWsY ?t^eta. 




Jbmo-viHif'fra amirieS'na. 
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The Oijster-catcher of 
the Atlantic coast has a bill, 
long, abrupt, and chisel-like, 
adapted to opening the shells 
of bivalve moUnsks and de- 
taching limpets from the 
rocks. 

The Plovers frequent 
commons and unsheltered 
shores, running around in 
.search of insects, slugs, 
worms, etc. They change 
their locality several 
times in a single season, 
and are amongst those 
birds most eagerly 
sought by the sports- 
man. The Golden Hover 
inhabits all the conti- 
nent of America. 



ORDER GALLING (gSl imfi). 

This order includes the hen-like birds. They generally 
have feeble powers of flight, characterized by a whirring 
sound. To aid them in scratching, the bind toe is ele- 
vated. Their food is first softened in a crop, then mingled 
with the drink in a second expansion of the gullet, and 
lastly ground in the gizzard. To elude the sharp eye of 
their enemies, they squat upon the ground and lie quiet — 
their mimicry corresponding to the herbage they frequent.* 

• To tills order belongs t±ie Domestic Fowl (OiS' tm ban H' oa>. Ths orlgJiial 
atoak, however, has been Eo modified \ty cultivsitloa tor thousands of years, thai 
■ oan aot be identified, though it is gonerally supeoeai \ia ta^e wni« ttooi India. 




GLASS ATES, 

They are mostly polygamous, feeding in flocks of ten c 
" twelve females to one male. vu,. -ji. 

The Fart'iidge is not mi- 
gratory, hut passes the winter 
swamps.* It is monogar 
naous, the young remaining 
rith their parents till spring, 
jid then palling. At night, 
ihe whole covey roost on the ,,,,„,,. ,;,-,ii„ifl„„,, 

ound in a close circle, their Boh-«-hit., or Amencai p^idae. d 

lieads directed outward, in close watch for enetnies. 

The Cf-rouse is distinguished hy having the tarsi and 

the nasal groove partly feathered.! 

Not being migratory, it is hunted 

during the colder months. In the 

spring, it drums upon a log with 

its wings, closely imitating distant 

thunder. When the young are 

hatched, they follow the mother, 

and the males joining the flock, 

all remain together during the 

winter, after which they separate, 

the young selecting their own 

homes, not far from their parents. 

iwn«.u«m«. ,t.) -pjjjg species is in great demand 

and would quickly become extinct if unprotected by law.J 

• In New England, the Pamridgea are called Quails. The true Quail ICafOr'- 
nkr oommlln'W is found in tho Old World, and Is migro'OTy i° habit, leaving 
Africa in the Bpring and raturaing (rom Europe in. tte autnnm. Passing the 
MBditerranean in immense flocks, milliona are captured an thoy aiUght upon the 
rocky iHlande. 

+ Tlie Bufled Qrouse is called Partridge in New England and the West, and 
Pheasant in the Middle States. 

I The Pinnated Qrouso ((.SZ'pirto cupidn'oia) is kindred to the SMfed, and 
formerly aboanded in New England, but is now limittid to the ^rairioB o 
_ W««lern States, tJioagb shipped to the Eaatom cities in ttio -winWc t^ 'flos >:nx^'aa&. ' 
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The Turkey is indigenous to America. There is but ] 
one genus [Meleagris] (mei e a'gris), with two species.! 
One of these is the M. ocellata (o eel la'ta) of Honduras, | 
whose tail is enameled with blue "eyes," each surrounded I 
by a ring of yellow and purple. The other species has J 
two varieties, the M. gallopavo igfil lo pa'vo) and M. raen- 1 
mamx (mekslca'nfi). The latter is the one from whio^ 




Mdcd'grii gallopfl' 

the Domestic Turkey sprung. The Wild Turkey neate in 
some secluded spot, which it guards jealously, seldom 
approaching it twice by the same path, and luring the 
intruder away by various wiles. As soon as the young 
are hatched, the female talces them under her entire can 
leading them long distances for food, and carefully avoids 
ing marshes until her brood have exchanged their down' 
for feathers impervious to water." 



* TurkeyB are oI^d captured in the followlDg manner : A pea of logs 1b raiaed 
a,hout four feat higb. At oqh point, bd eutraiiCB ia dog undecceath and com 
Bprinkled both without and within. Tho TurkeyB groodlly picking this up, 
the pen. Once entrapped, they vainly seek with elevated head to escape he 
^^Moga, bat never think oC Htooplng down to pflfls out where thay entered. 



:ei^H 

1 



CLASS 


ATSa IslH 


The Gwinea-fowl came from Africa. Its harsh, ringia^H 


cry makes the bird very use- 


■ 


ful in the poultry-yard as a 


":"■ ^M 


protection from ci-ows and 




hawks. Fi-om the fact that 


.^^^^^^^^Hli^^^^l 


occasionally individuals in a 


^^^^^H^^^^H 


brood develop a white breast, 


^^H^^^^^^* 


it is supposed there is a 


^^^7^^ 


white variety, from which 


wbL III 


those purely white may have 
sprung. 


^^■Bfc4»irf^ ' 


The PeoA^ock's tail-roverts 


are decorated with eye-like 


Fis an. 


spots. The true tail-feathi 




ers are short, unvariegatecl 


Vt »Ti ■ 'Wib)^ -^K. 


and serve only as a suppor 


mkmmK^^^^H^k 


for the so-called "tail.' 


BHIBEiJU^WHjL 


Perhaps no one of th( 


■j^^V^^^HBpfc 


feathered class present! 


^^■^^^^^^^Stt^ 


such incongruities in iti 


H^^^^^^pHBjl^ 


make-up. Its metallic huef 


m^^^^HJ^BHHr 


and markings distinguial 


IhB^^^^^^^^^M' 


for it a coloration unrivalet 


^^^^^^^^^^^^ft 


by that of any other bin! 


^^^^^^^^^^^^^^^H 


But its legs and feet are 


^^^^^^^^^^^^^^^H 


homely, and its voice om 


^^^^^^^^^^^^^^^H 


of the harshest and most 


^^^^^^^^^^^^H) 


repulsive known. Ite prout 


^^^^^I^^^^^H^V 


.strutting with espandec 


^^^^H^^^^^^HBffimff 


tail has made its name A 


^^IHHP^^^^^^P 


synonym for vanity in al 


^^^^^iB*p^r^ i[*^\. 


ages, even the Scriptures 


H «i'oO rrUin'tai PeBcoek. f^.) 


in their single allusion t« 


I it, associating it with the frivolous apes, ^1 


L 


■ 
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The Pheasant is indigenous to Asia, hut some species i 
have become naturalized in the parka of European castles. 

The Argtis has its secondaries, which are three times 
the length of the primaries, ornamented with rows of 




richly-tinted " eyes." Its tail has two feathers, so long 
that, while the bird is only the size of a common fowl, 
its extreme length is five feet. To this species likewise. 
Nature has denied beauty of song, or other form of at- 
traction than its singularly beautiful plumage, which has 
, its generic name. 
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ORDER COLUMBiiE: (kO Itim^be). 

The Pigeons* have the bill shorter than the head, 
with the nostrils imbedded in soft skin; and the hind 
toe on a level with the others. Both male and female 
disgorge into the mouths of the young a milky sub- 
stance, and when a few 
days old, macerated grain. 

The Wild, or Passenger 
Pigeon, was once common 
to all parts of North Amer- 
ica, where it frequently col- 
lected in such numbers as 
to load with nests every 
tree in a forest forty miles EctojAstes migratd'ria. 

long. Each nest contains PaB«enger Pigeon. (J.) 

two eggs, hatching usually a male and female, which are 
believed to pair at maturity. The male often makes daily 
excursions of a hundred miles to procure food.t Many 

♦ All the domestic varieties, now mimbering nearly forty, are believed to 
have sprung from the Bock Dove (Oo lUm' ba Hv' i a) of Europe and Asia. 

t Their speed is very great. Pigeons have been killed near New York with 
their crops full of rice, which must have been eaten in the plantations of Georgia 
and Carolina, six or seven hundred miles distant. As they would digest grain in 
twelve hours, they must have traveled a mile per minute. They fly in enormous 
columns, miles in length and width. It is estimated that such a flock would 
require millions of bushels of food each day. Audubon gives a vivid description 
of a resting-place on Green Biver, Kentucky. He says : " The noise which they 
made reminded me of a strong sea-breeze amongst the cordage of a ship. When 
they passed above my head, I felt a current of air which astonished me. Thou- 
sands were already struck down by men armed with poles, but they continued to 
arrive without intermission. IHres were lighted. The birds precipitated them- 
selves in masses, and pitched where they could, one upon the other, in large 
heaps like barrels. Then the branches gave way under the weight, cracked and 
fell, bringing to the ground and crushing the closely-packed flocks, which covered 
every part of the trees. It was a scene of tumult and confiision. In vain I tried 
to speak, or even to call the persons nearest to me. It was with difficulty that I 
oould hear the guns fire, and I only perceived the men had fired by seeing them 
reload their arms. Pigeons continued to come, and it was past midnight hef^ 
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millions being thus congregated, it is astonishing how 
each bird, in returning, should go straight to its own 
mate and nest. 

ORDER RAPTORES* (rSp tO'rSz). 

The Birds of this order have hooked beaks and power- 
ful talons. The plumage of the sexes is usually unlike, 
and the offspring for two or three seasons resembles the 
mother-bird. The male of most species is smaller than 
the female, and not quite so plain in its color. 

The order is thus tabulated: 

{Etbs lateral Head naked Claws blunt. Vulture. 
Eyes lateral Head feathered. Claws sharp. Hawk. 
Etbs directed forward. Outer toe versatile Owl. 

The American Vultures, being designed in the economy 
of nature to dispose of carrion, possess a strong beak for 
dismembering the dead bodies on which they feed. If 
one soaring aloft detects with its telescopic eye a carcass, 
the change of its flight from a circular sweep to a right 
line of descent is probably noticed by many others too 

I noticed any diminution. The uproar continued all night. At last, the day 
approached, the noise began to abate a little, and long before we could distin- 
guish objects, the pigeons commenced to start, and at sunrise, all that could fly 
had disappeared. Now it was the wolves' turn, the howls of which saluted our 
ears. Poxes, lynxes, cougars, bears, rats, oi)ossums, and martens, bounding, run- 
ning, climbing, pressed to the quarry, whilst eagles and falcons of different 
species flew down from the air to take their part of such rich booty. The sports- 
men then, in their turn, entered into the midst of the dead, the dying, and the 
wounded. The pigeons were piled in heaps, each took what he wished, and the 
pigs were left to satiate themselves on the remainder." 

♦ The birds of prey do not deserve the name of " robbers." Their carnivor- 
ous propensities are only in accordance with their physiological structure, which 
demands animal food. Their place in the economy of nature is therefore as flxed 
as that of the animals on which they prey ; and to associate with them notions 
of cruelty and rapine is unwarrantable and irreverent. They do not, it is true, 
charm our ears by their songs, nor delight our eye with their colors— for either 
would betray their presence to their victims and frustrate the design of their 
oreatdon—but they talfhtuHy i)erform their mission as scavengero. They also, like 
the €famivora generaJUy, serve to prevent the XLndue incxeaae of the Herbiyora. 
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distant to be seen by the human eye, and thus a large 
dock quickly gathers from all 
quarters of the heavens.* The 
head and neck are bare, to en- 
able them to be plunged deeply 
into a carcass. As the naked 
skin, however, would suffer in 
the cold air, the base of the 
neck is encircled with a ruff 
of soft down, arising from a 
loose fold, into which the neck 
and most of the head can be 
withdrawn, while the over- 
gorged bird remains in a semi- 
torpid state during the diges- 
tion of its meal, — a wise pravision of Nature for its comfort. 
Pra.m '^° ^^^ family be- 

long the Calif orni 
Vu Iture [Pseudogri 
phus caH/ornianus} 
(sa ddg'rf fus kal i fdr^ 
ni fi'nus), the Black 
Vulture [Catharista 
atrata'\ {katii a rls'td 
a ira't^), the Turkey 
Buzzard [Rhynogry- 
phua aural (rhin- 
Og'rlfus au'rfi) of the 

* Batb slglit and small seem I 
to aid tham tn the puraolt of I 
their food. The latter 
retnarknhly keen, and they have 
> putreiyiuB food , 
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warmer regions of America, and the Condor of the ATidea, 
The last is typical of the group, and is our largest bi 
of prey. Its alar estent averages about nine feet. 
will frequently soar for half an hour without once fla] 
ping its wings; but how this is accomplished, has 
been satisfactorily explained. To man, the Condor is ii 
offensive, nor does it often attack living prey. 

The Wliite-headed Eagle is the chosen symbol of our 
country.* It sometimes rises in the air by a series of 
spiral curves, and with an almost imperceptible motion 
of its wings, until it is a mere speck in the sky. Thence 
it may descend with lightning-like velocity. Its swoop is 
in a cycloid, which is a line of swifter descent than a 
perpendicular, and also easier for alighting. 





J 



^1 The SwalJow-tailed Hawk feeds upon reptiles and in-il 

^H sects,t but never upon birds or quadrupeds. 

H ... 



• Equally Indifferent to tho aitremes of heat and cold, ae well as ti 
I or aa Inland life ; now honeatly puraiiing an indepondeal vocation, 
acting the part of a freebooter and roliMng the FiBh-hawl: ol 
It Is not an altogetter nnauiloble emblem of the notion. 

+ Fond of WBBpa, it may aoniBtimea ba seen holdliie a n€St in one olaw K 
VliSeking out the gratia with its bill. 




The Caracara Eagle of tropical America : 
and living animals equal- 
ly, and carries off its prey 
with either beak or claw. 
Associated in the extreme 
Southern States with the 
true vultures, it completes 
their scavenger work. 

The Qosfiawk (^Os'hgk), 
or Blue Hen Hawk, flies 
low, untU just over its ^^'^'"^ "*"""■ '-''"' 
prey, when it stretches down its powerful 
catches it up, with hardly a deviation from 
coui-se,* 




1 

id fl 



talons and I 
, horizontal ] 





I iparvl'Aia. spai 



The Sparrow Haivk, though one of the smallest, is a J 
typical Falcon, having a notched oill. So quickly does it 
close its wings when alighting that they seem to dis- J 

• A Qoshawk was once observed to dart with the awiftness of an arrow upon j 
a flock or blactbirfia crossing a river, and givtiig five BncoesBtvely the death- 
squeeze, l0 return and pick them up one b? one and bear them to the sluire b 
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appear. It will often imitate the cry of a young bird, to 
induce the old to leave their hiding-places.* 

The Owls comprise about two hundred species. The 
sexes are colored alike, and the mottled markings are 
Fio aee nearly as apparent in the young as the 

old.t So soft and downy are the feath- 
ers, that in its nocturnal foraging the 
Owl's flight is noiseless as a shadow ; 
while its acute sense of hearing detects 
the feeblest rustling as of a mouse. Liv- 
ing upon injurious vermin, it deserves 
protection from the ruthless war waged 
against it. The Owl is the only bird 
that can bring both eyes simultaneously 
to bear upon an object. 
The Great-horned, with a single exception, is the 
largest Owl of the United States. It is -often called the 
"Cat Owl," as its tufts, erectile at will, give its head a 
sinister aspect, quite feline.- 

ORDER PSITTACI (sIt'tfisT). 

The Parrots have a thick bill, the upper mandible 
strongly hooked at the end, with a naked space at the 

* When B Bird of Prey iriBheB to kill an animal witb its claws, It baa only 
to real down with its own weight, and the bending o( the legs will thmst ita 
talons deep into the fleah of its victim (see Pig. 217).— The principle Is illuatrated 
in the roosting of a common fowl. Its gratip of the perch Is involuntary, the 
mnscleB of the leg being so contrived that when the limb is bent the foot cloeea 
and remains so without any eiertion of the wUl; and when Btraightenod, the 
toes open and the hold is relaxed. A bird can not keep its foot open when its leg 
is hent. Thie may be verified by watching a fowl walking. It closes its toea as 
it lifts its foot, and spreads them out again as they touch the gronnd. 

t Some species are dimorphous {double-form) in plumage. Two yoong of the 
aame bos in the same nest may start with d 
£hivu£^ life. 
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base ; tongue fleshy and round ; first and fourth toes 
turned backward, neither being versatile. They are pei^ 
haps the most intelligent of birds, being often taught in 
captivity to imitate the human voice." Of the three 
hundred and fifty species, more or less, embraced in the 
order, fully one half belong to South America. In the 
Parrots, too, is found in their varied coloration, a wonder- 
ful mimicry — some species exhibiting the greatest variety 
of gay plumage, correspond- Pm. -m. 

ing to the brilliant-hued 
flowers, among which they 
flit in securing the fruit on 
which they feed ; whUe 
other species, more somber 
in their dress, are adapted 
to the forests, less gorgeous 
in their floral aspect 

The Carolina Parrot, 
the single species found in 
the United States, is rap- ^'^''^ ««■«««*»'<<.. c»roij»«par«.t w 
idly becoming extinct Its prevailing adult color is green 
with yellow head and neck, and brick-red forehead. Its 
curiosity is its greatest foe. One of a flock being shot, 
the rest will keep alighting near by, till all are captured 

* Its language la often so pat as to show that tlie bird really underatanda its 
ose. OoMsmitb tells a aUny of a Parrot Itetonging to Henry VTII., which fell 
Into tlia ThameB. It Immediately bawled out "A boatl a, boat: twenty pounds 
to save me." A man thinldng some one was drowning, threw himself into the 
liver, but was astonished to discover It was only a, bird. Finding the king was 
its master, he carried It to blm and claimed the promiaed reward. Henry laugh- 
ins It the atory, paid the amount "with good Brace."— Lord Dundonald, in his 
■utobiograpliy, says that once some ladies were being hoiated up the sides of a 
Te»el by means of a oholr suspended by a. rope. Two or three had been safely 
depoaited on deck, when, as the chair v/bs just starting again, a parrot shouted 
out, "Let gol" The sailoiB, thinUng It the boatswain^ order, dropped the rope, 
and ■mj' mnt tha poor I«d7, tibalr and all, into the ie&. 
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ORDER PICARI^ { 



ipT kS'rl 6). 
The birds of this large order are quite dissimilar 
form, but possessing pharacteristica sufficiently similar 
t grouping them into the same otftmaN, twik. 



in ^H 

to ^H 




Throe-ioed Woodpecker. (|.) 
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The Woodpeckers are the typical Zygodactyles (zig o 
dSk'tilz) [yoke-toed], generally having toes in pairs, one " 
^^ jjg pair before and one pair behind. 

Their tongue can be thrust far 
out, and a bole once niEide to tlie , 
lurking-place of an insect, the tip, 
barbed on the upper side and 1 
viscid with saliva, quickly trana- j 
t'ers the victim to the gullet of j 
its captor. The tail of most ot j 
the species aids in supporting the I 
body. The lustrous, white eggs j 
are laid on chips at the bottom . 
of excavations made in the trees | 
by the parents. 
The Three-toed Woodpecker, of which there are three j 
species, is rarely found south of the Canadas or northern I 
Maine. 

The O^lden-winged Woodpecker is the most extensively J 
distributed through North 
America, and the most beau- 
tifully colored of its group. 
The male is distinguished 
from the female by the black 
patches on its cheeks, look- 
ing like side-whiskers. 

The Tvortf'billed Wo od- 
pecker is the largest north 
of Central America. With 
its wedge-shaped bill, which 
is HO hard as to strike fire 
from a flinty as does steel, it can bore a hole three fe( 
deep for its nest in the trurib. ot a "\iNm% txee. 




!n-wlDged Woodpecker. 
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protection from the rain, it generally makes the opening 
under a large branch.* Its undulating flight, often liy a 
single sweep from tree to tree, as if the bird had been 
swung with closed wings in a curved Une, is the perfec- 
tion of graceful movement. 





The Toucam (tcJb'kSn) is noted for a feathery tongue 
in an enormous bill of honey-comb structure, to render 
it light and yet strong. It feeds on soft fruits nnd meats; 
and as its large bill renders necessary throwing back the 
head that the fruit may fall down the throat, it has been 
erroneously reported as tossing up its food to catch it 
as it falls. At roost it usually elevates the long tail over 
the back, and curving its neck, so disposes of the two 
lengthened appendages, bill and tail, as to be almost in- 
conspicuous. There are more than fifty species, varying 
greatly in plumage and size, but all have some portion 
of. the pliunage brilliant with glaring colors. 
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The Cuckoos inhabit all countries. Their toes are in 
pairs, the exterior being somewhat versatile, in one species 
quite so. The only species found 
in England is parasitical in its 
incubation, like the American 
cow-bird. Its young hatches 
simultaneously with its nest 
companions, whom it soon tosses 
out upon the ground. 

The Yellow-billed Cu cfcoo, 
with its near relative, the Black- 
hilled [ C. erythrophthalmus] , 
(e ri trof thSl'mus), is found 
throughout North America. 
They are both fond of hairy caterpillars, which few birds 
will eat.* Unlilie the European species, they build a 
nest, though it is rude and airy. Laying their eggs, how- 
ever, at long intervals, 
they protract the breed- 
ing season from one to 
four months; the same 
nest often containing a 
new egg, one just hatch- 
ing, a young bird partly 
fledged, and another 
ready to fly. 

The Jfioad Runner, a ground birdf found in south- 
western North America, is so swift of foot that for a 
quarter of a mile it will outrun a fleet horse. 

• Thp Cuckoo's Bliiard is often found lined vrith caterpUlaiB' hairs, ao t«na- 
piously adhering; by their minute barbs as to require miorosoopio ezamination to 
prtHT fhat they do not grow from the ooating ot the Btotnaoh. 

f It i>rt«n oarriee the beetlee amd snails on which It feeds to a particular spot In 
order lo tuvak the shell, and thoBidlBB at On 'biiikaa.bavnB^aQQllaQt at that place. 




Iccfx cal.fiM- 
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Hummms-birds are peculiarly American. About 450 

species are recognized, yet 

only one, the Buby-throated, 

visits the North Atlantic 

States, and but ten any part 

of the United States, They 

are the smallest as well as 

the gayest of birds, blending 

in their rich plumage the 

rarest colors of flower and 

gem. Their bills, shaped ac- 
cording to the form of the 

blossom they are designed to 

penetrate for insects, vary 

greatly — some being short 

and straight, others longer 

than their bodies, and yet 

others greatly curved. The 

Humming-bird can fly so raj)- 

idly that the eye can scarcely ""■"' "' """""'"^ "'"'■ 

follow its flight, or, by beating the air with its wings, 
j^ ^ sustain itself in front of a flower 

almost immovable. Many species 
build tiny, cup-shaped nests of vege- 
table down, with an outer coating 
of iichens glued on with sahva. 
Each contains two little white eggs, 
the size of a pea. 

The Swift* alights readily on a 

• This bird is bo called from its great power 
of flight. One speoiea of tbia group (tWtociK'la 
a cu Un' ta) is the principal maker of the " Edible 
birds' nests." The bird cODBtructs these out of its 
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perpendicular surface, to which it clings with its sharp 
claws and short spined tail. The Ohimney-awallow, the 
only American species, while 
on the wing, adroitly breaks 
off twigs with its feet, and 
fastens them to the chimney 
with its tough, glue-like saliva 
so strongly that the brick to 
which the nest is attached 
will sometimes yield before 
the cement. 

The Trogons (trO^'Onz) of 
the tropics are pre-eminent 
for brilliancy of plumage* and 
lengthening of the tail feath- 
ers, which, in some species, 
exceed the other feathers by 
more than two feet-f 



furin a gelatinous mibstanoe, highly esleeniad by the 

ChineSB for making eoup. The naats ara taken down 

three or toar times per year from the tavea to which 

the birds are accustomed to resort, the cQd neste 

being destroyed to compel the birds to build new 

oTiGa. 'which, when fr«sh and nnosed, bring t^eir 

weiBht in silver. The proprietors of a cavB in Java 

are said to receive G0,OO0 florins annually for rent. 

and 1,000,000 neats are yearly exported from the 

if Cochin China. 

■ The ancient Mexicans kept large aviaries of 

these birds, both on Etocoont of their 

beauty and their gorgeona plames, which 

were plncked at a certain seaacm and 

worked Into moaaio imagee and pictnrea. 

t They inhabit Heiico and Central 

America (Quatemala having ohoaen thia 

bird for its national emblemj, but only 

at the height of several thousand feet above the level of the sea. Its tonee, not 

altogether unmeiodioas, sre eoid to be ventrlloqnigtio, often deoelTlnit the bnntet 

■^ ita distance from him. 




1 popular name, 




CAorikt'ia pepft fi 
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The Nightr-ha/wk* notwithstanding 
retires to rest at the close 
of twilight, when it can 
no longer discern its in- 
sect prey.t Its sharp 
squeak is occasionally 
varied by a loud, boom- 
ing sound, emitted when 
its downward flight is 
arrested during a swoop 
near the surface of the 
earth4 Its two eggs are usually laid on a i-ock, or some ' 
place exposed to the sun, without any nest, though the 
ns.ffi4. mother hroodH them assid- 

uously, fluttei'ing, away, 
when alarmed, as though 
wounded. If disturbed, it 
will, like the Whip-poor-will, 
carry off the eggs or young 
in its capafious mouth to 
another locality. The 
Whip-jxmr-uiH is silent dur- 
ing the day. The exceed- 
ingly sensitive bristles, lining each side of the upper 
mandible, are of use in directing the swiftly-flying insect 




ir marking, but also senericall;, 

TaU narrow, forked. mr/ht-haiek. 
Tail broad, rounded. WTiiji-poor-wHl. 
The Ohnok-win'B-wldow of ths South is larger than the Whip-poor.ivill. and has 
bristles with lateral filaments. 

f Its alti g nT B ir habit of perching lenKthwlae on a limb or roil ie well known -, 
but In conftnemont it often perches across a flnfter, or the liack of a chair. 

t The formar sonnd is prodnoed by its vocal organa ■, ttie XbMbt ta UurajJA tn 
b« l^a gntet, Hbimting motion at (he wintre. 
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between its mandiblea After each sally for food, it 
__ usually returns to the same perch. 

Plo. 886. ■' ^ 

^^ The King-fishers* have a long, 

§ pointed beak, and the outer and 
middle toes united as far as the last 
joint. For nesting, they dig holes 
ten to fifteen feet deep in a sand- 
ORDER PASSBDES (pSs'sSp fiz). 
The Passeres always have the 
four toes on nearly the same level, 
with the hind one exactly opposite 
cefpie aid OB. the Others, giving great facility in 

Belted Kiog-Ssher. ((.) -, . . m. , ■ ■ . 

perching.! They excel in vivacity 
and song, and stand highest in the order of classification. 

The Fly-catchers are American, though comparatively 
few of the genera belong fio. sse. 

to North America. They 
are not strictly insectivor- 
ous, but in general are in- 
dispensable to the farmer. 

The Oreat-crested Fly- 
catcher is extending its 
habitat northward and 
eastward to localities where 
it was unknown at the be- 
ginning of the century. It makes its nest in hollow 

♦ They always bring the Beh out of the water seized near the taJL If amall, 
it Is awallowed immediately, head foremost ; if loi^e, It is carried to a rook or 
stump and thrashed till dead. 

+ They are therefore known also aa InsesBores, or Perohe™, — Some authon 
Aavo subdivided tbia oilier into Oe'dinti^ songsteis, aod ClSrnil 
^mid Biicb diversity, any tabulation into lo-mlliea ■wcroii ^*i MUBstUJactory, 
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trees or stumps, generally lining it 
with caat-off snake-cuticles. 

The I/yre-birds of Australia are 
noticeable for the shape of the tail 
and their hahit of making small 
round hillocks, on which the male is 
continually trampling whilu ^race- 
fully erecting and spreading its 
plumes. 

The Po/rudiae-birds are natives of 
New Guinea and the adjacent islands. 
The a^oda* {footless) is the most 
beautiful. The brilliant 
plumed tufts beneath its 
wings and the bright em- 
erald green of its head 
and neck are particularly 
striking. 

The Weaver-birds are 
found only in India and 
.Africa, and are named 
from the inimitable con- 
struction of their nests. 
Some of these are pend- 
ent from the twigs of 
tall trees whose branches 
overhang a stream, and i 
an inverted bottle or chemical retort, with 



• The btid TTSB BO named from tte abauni Ij lief pro 
vamng, when it WM flTat Introduced to the civiliznd wirld, 
that it had no fast, the cimniiui natives being n^ciiitomed 
to out tbsm tftf, tmd to aaaert that tlm bird hung to the 
trsM by Its idnmes, and that It pa»ed the braedins-aeaaoii 
In Paradlw, fM f>a dew. 





Jong tube for the entrance, made of fibers so loosely I 
put together that a reptile ] 
would drop o. 
water. Others s 
pended are pyramidal in I 
shape and divided into twoJ 

I_-tfj«,^ j{(j'i.y^Mp» -^p^-r^:- chambers — the outer, per-l 
'4'-'^' 'i^S5--ll'i- t^^' "-■'- haps, for the use of the'f 
'^^ ^ -lA—iuBi'^kfe^'' ™^i**i ^i^tl the inner for the \ 
^ ^Jll^l^^^BHBf' ^ggs of the female. 
-^:^3E»^STT .:iw#*W!;!!P^ ipj^g Sociable Weaver^ 

Sml tit SutUiblt IVeuvtr-bird 
bird 18 polygamous. A col- J 
^^^ ony of two or three hun-1 
^^^^^^ dred construct in a tree t 
^^^^^^^V huge, sloping roof, imper- 

^^^^^^^^V vious to rain. Beneath this, 

i^^^^^^^^^V ^ side by side, each female 
~ makes her neat, three or 
four inches in diameter, 
weaving it to the roof. . 
When completed, the loweE-'l 
surface of the umbrellarlike structure appeare perforated ^ 
by small openings, like the cells of a bee-hive, all the 
birds living together in 
perfect hannony. 

The Cou'-bird is gii-- 
garious and polygamous 
exhibiting neither conju 
gal nor parental affectm 
The female lays in the 
nests of other birds, u&u 

ally those of similar ap ™^'*™ ^"''^ ^"**^ '" 

Vjfetite, and whose eggs hatch two days later. The adopted 




Bocisble Weaver- bb 
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nestling being larger, obtains the greater share of food, 
and its foster companions p,„ ^_ 

are generally soon stifled or 

Crows and species of Jays 
pass so insensibly into each 
other as hardly to present a 
dividing line. The Baven, 
though rare in the Eastern 
States, is generally distrib- ''*""" """" ""^'' " ' 

uted throughout North America.t It exhibits wonderful 
Flo. £98. sagacity in eluding the hunter, seem- 

ing to detect at a glance the differ- 
ence between a person going quietly 
about his business and one "on mis- 
chief bent." 

The Blue Jaij's pleasing plumage 
is in startling contrast with the harsh 
notes of its ordinary song. Though 
irritable and quarrelsome, it has been 
tamed and taught to pronounce cer- 
tain words. It is of great service in 
planting the seeds of forest^trees and 
BtoBj^. (1.) i[j devouring, during the winter sea- 

son, the eggs of the destructive tent-caterpillar. 

* ThelF dead bodies aie probably removed by tbeir parente, as they are never 
found near the nest, which would be the case, if, like the Cuckoo of Europe, they 
were throim out by the young Cow-bird. 

1 The Eavan is generally conBidered as of evil orocn. It is oaEtily tamed and 
taoifht to repeat sentenoes. Charles Dickens, in hie preface to " Bamaby Ruiige," 
gives his HTniiting eipertenco with tame Gavene. Our common Crow ICSr'mt 
anurieH'ma) Cfui be diatln^iabed from the Raven by boinn much Bmatler and 
by having its throSit-tettthBrB oval and close ; while thnaa of tbo Raven are sharp 
and Bcattorod. The Book {C. fru oU' ( gw), so familiar to every European traveler, 
and vhiab Mngi^atea in ilocks about churtheg and old ruins, does not cat 
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s Oriole, noticeable for its brilliant plum- ^ 
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age, almost invariably ■ 
reaches the latitude of H 
Southern New England H 
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The Sdbolmk is one of the most beneficial or destruc- 
tive of birds, according to the season fm. sm. 
of the year and the locality. In its 
spring migrations, it is the pest of 
the Southern wheat-fields ; and in its 
autumnal flight, of the rice plantar 
tions. It renders, however, a redeem- 
ing service in devouring cotton-worm 
larvae, and in its breeding-places it 
is purely insectivorous. The female 
conceals her nest on the ground 
amidst the standing grass, alighting 
or rising a distance from it.* Bobount. or mccbira. u.) 
The Larks are distinguished by long and nearly straight 
hind clawa The Shore-lark is the only representative in- 
digenous to North America ; 
but the most noted is the 
European Sky -lark, which 
has been introduced into cer- 
tain localities of the United 
States. It rises with quiver- 
ing wings almost perpendic- 
ularly, singing the while, 
Eriml^lfMa a>r«S'ta. Shore-lark. (I., until it paSSeS Out Of Sight, 

though not out of hearing ; and then drops headlong 
down into the meadow again, in a very ecstasy of song. 

ready to fly, the old bird proonred a piece of twine at lenet two feet in length, 
and, after winding aevBral inches of one end many times around the part of tlie 
branch Btill imbedded in the matting of the nest, drew all taut and then fastened 
the other end by a tuck-under knot to a fork in the branch full ten inches above. 
Fig. SOS is engraved from a photograph of this curioualy-mended nest. 

• The grotesque, though charming song of the Bobolink ia a curious medley 
of jingling. incomprehenBible notes, uttered Trith an eameBtneSs that borders 
upon the ludicrous, especially when thirty or forty begin, one after another, and 
at length get Into an siact concert; but, when the listener is just beginning to 
be enraptured, the music suddenly ceases. 




Branch vertebrata. 

The Ct-oss-bill. when matured, has its tnandiblea I 
ping, though the young do not possess this pecuharifcyj 
While this anomalous form does not unfit the bird 
eating insects and soft fruit, it peouliarly adapts it 
obtain food fi'om the seed of pine and fir cones.* 





The Finches t are distinguished by a &hort, conical 
biU, usually notched. The Song-sparrows are our earlies 
and latest musicians. Those nesting in the far north 
pass the latitude of New England late in November, andjj 
return in early March ; always in full song, with note 
"louder, clearer, and more vibratory than those that comffl 

• Thase soeda are oonoealed bBoeath. hard Bcoles. To Beeure them, the Wrii 
n linglne to the slender twig with one foot, srespa the cone with the other ; thm 
iueertlnK its bill between the scales, by drawing the lower mandible Bidewaya, 
priea them apart, when the tongue, which Is furnished with a peculiar hcmy 
soQop, darla into the opening, dislodgSH the aeeii atid carries it to the month. 

t The necessity of oramlninK not only a great nainber of apecimens of the 
same bird, bat bIho thoee from different iccBlItiea, la eepodally apparent in thia 
group. Each region of North Amerioa seems to posBesa a different variety. So 
completely, how;ever, do the forma of a Bemes of hundreds of HiweimeDS from 
different places, [neensibly grade into one another, that oi^ht Bpeciee have been 
united in one by recent authora,— a fact oommendlng itaelf perauaaively to the 
attention of young BtudectB of Nature, 
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to us and remain to breed." * It nests both on the ground 
and in trees, only the older birds selecting the latter, as 
though taught by experience ^^ ^^ 

the greater security. 

The male Scarlet Tanager 
(tSn'&jer), in the third and 
following years, has, with the 
exception of the jet-black 
wings and tail, a fiery-red 
plumage, in brilliant contrast 
with the green leaves among 
which it flits. After the Au- 
gust moltmg, and dunng the 

first year, it is not distinguishable, in its greenish livery, 
from the female, its gay summer plumage being assumed 
on re-entering our southern borders in the spring. The 
birds of this group feed 
mainly upon insects, and 
claim protection tis among 
the most useful of our 
songsters. 

The Shrike devours the 
larger insects and smaller 
birds, striking them sense- 
less by one blow upon the 
head with its powerful toothed beak. Its claws being 
feeble, it impales its victims upon thorns, often a number 
at a time on the same bush, that it may eat them at its 
leisure. While dismembering, it cunningly stands upon 
the inner side, so as to transfix them more completely.! 




• Individuals have been known to Bing '' nine entirely different sets of notes," 

1U7 uttering: them one after another in the same order. 

t In like manner It baa been observed, wben In confinemKoh, \o '««iki« 'Cob 



ire 
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The Cedar-bird i 



. noticeable for the exquisitely fine 
and silky texture of its plumage ; 
its erectile crest ; and the remark- 
able appendages to the shafts of 
the secondaries (and somt-times to 
the tail), of a bright vermilion, 
resembling red sealing-wax. It 
appears in New England about 
the last of May, in flocks of fifteen 
or twenty, ridding the orchards 
of the destructive span-worm, or 
canker-worm ; and then pairing off 
and nesting late in June or early 
in July. In return for its invalu- 
able services, it helps itself somewhat freely to the smaller 
fruits, and hence is most un- 
wisely persecuted.* 

The Swallows have long 
wings, which enable them to 
be almost constantly in flight.f 
The Barn Swallow is the most 
and is de- 




Cedai-bird. (J.) 



body of a mouse between the wires ol' ti^e 
cage, that it might bear a heavier pull 
while being torn in pieces. 

* Oft«ii alighting side by aide, the aatei 
ona of the series will pluck a cherry within 
roach and pass it to the second, and he 
then bBcli again to wl 
the appetite whetted 1 

t The Swallow flii 



Fio. SOS. 

it 



and so on to the end, and 
started, repeating the maneaver several times, untdl, 
le one ot the line will talce a bite and spoil the fun. 
rate of more than a mile a minnte, which, il eiu- 



tained dnring ten hours a day for ten years, the supposed life of the bird, would 
give over two million miles, or upward of eighty-Heven times the ciroimifereuoe 
of the globe.— The wide-apread belief that the flying high of Swallows Indicates 
HBttled fair weather, anrt the flying low loul weather, may have foundation in 
tba barometric chaJigea at the atmosphere, varying the helsht of the. atnta Ol 
air in wblcb tbey forage for InBeots, 
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I servedly a favorite, as there is no evil blended with its 
I many benefits. Purely iusec- fiq. sm. 

I tivorous, it destroys a.like the 
I pests of fruitrtrees, of cattle, 
1 and of man. 

The Tivo-colored Sivnlhw 
I [Sirundo bicolor] (hi ron'do 
Ibikai'op) builds in our bird- 
I liouses. 

The Nightingale of Europe 
\ has been famed from time 
[ immemorial for the sweetness 
I of its voice. It ia a shy Ijird, 
f "but its song ia occasionally 
heard during the day, though '''""""*" o-nn lo. nigm 
it is most pleasing in the silence and serenity of a moon- 
light evening. Both sexes sing, though the male excels. 
lUs plumage is a modest 
reddish-brovm above and 
a whitish-gray beneath— 
a mimicry adapting it to 
the fohage among which 
it loves to hide itself. 

The Bhte-hird repre- 
sents in AjTierica, the 
Robiiir^redbreast* [Eryth- 
bSk'Q la) of Europe. Were 
Fthe blue of the former replaced by the brown-olive of the 
tlatter, the two birds could hardly be distinguished.t 




l-ociifi rv^ecukt} (e rTth'fi k 



• The European Eobin-redbreaat n 



16 ooiifotinded wlt.b the Ameri 



t Their aodal nature correaponds as fuDy as tbeir physical, and the Blue-bird 
1 would flours as appropriate! r in the Iwautiful leKSnilof "The BatKH Id Ibe Woocl" 
F fa tl)B tradftjonal Bob/n -red breast. 
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The Thrashes are found in all parts of the world. 
The bird organization 
reaches in them its high- 
est development. 

The MocJcmg-bird* is 
remarkable for its varied 
i \ ^.^^ ^^^^ melody and wonderful 

power of imitation. t 

The Robin- alone of its 
family seems to court the 

ja- mat poly glBftus. Hocklng-bitd (j.) •' 

society of man, following 
close upon the plow and spade, and oft«n nesting in a 
corner of the piazza. It is a ground bird, seldom pickii^ 
worms from a tree, and 
never catching them as they 
dangle in the air, but snap- 
ping them up the moment 
they touch the sod. One of 
the earheslhcomers and lat- 
est^goers of the migratory 
birds, no one labors more 
zealously in the service of 
all, or, in comparison with '" "" "**'^''"' ■"■"■ """"■ "■' 
the good it does, takes a smaller amount of tolLJ 



• Southern Pennsylvania is the usual northemmoet limit of the Mocking hird, 
although it has been known to breed tor succeeelTe yeara In MaaBaohueetts. 

+ There are few songs or sounds which it doee not mimio so perfectly as to 
deceive the most eiperienced ear. As it pours forth its medloy of harmonious 
music and disoordant noise, birds answer to what they think is the call of their 
mates, or the ecream of the hawk; the dog hastens to what he ImagineB the 
whistle of his roaster ; the hen hurries at the fancied cry of her frightened brood, 
and the child nma to the window, attracted by the supposed sound of a creaJdnB 
wheelbarrow, 

/ ITowBver voraciously he may tor a single month feed upon Btrawberriea 
""d cherries, the rpst of the season he Bervea ^th the horticulturist and the 
^t^cuJtiirlet. Is nothing Is he injurioua to ftie \Mja\ -wMte \o ^oWii-ta \» tor 
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CLASS MAMMALIA (mamma'llA). 

General Characteristics. — To the class of Mammals be- 
long man and those animals which resemble him in the 
most important parts of their organization. The distin- 
guishing features of this class are, that they suckle their 
young, and that their bodies have, in general, a full or 
partial covering of hair. Some being designed for a life 
purely terrestrial, others mainly aerial, and others aquatic, 
they exhibit, as compared with the birds, great variety 
of structure, as will appear in the following tabulation 
for Orders:* 

ORDERS. EXAMPLES. 

Oviparous forms, bird-like Mon d tr^m'&td . . .Duckbill. 

YoiTNG CARRIED IN POUCH Mdr sU pi d' Ti d Opossum, etc. 

Toothless forms — Edentd'td Sloth, etc. 

PORMS WITH GNAWING TEETH BO dH' tl d Rat, OtC. 

Small burrowing forms In sic fiv'6 rd Mole, etc. 

Plying forms Chei rbp'tS rd Bat. 

Whale-like, carnivorous Ce td'ci d Whale, etc. 

Whale-like, herbivorous SI rl'ni d Manatee, etc. 

Forms with proboscis Pro bos cid'S a. . . .Elephant. 

Feet partly hoofed, gnawing forms Hyra coid'Sd. — Coney. 

Four feet hoofed, grazing forms UngUla'td Horse, etc. 

Teeth complete, flesh eaters Car nlv'd rd Cat, etc. 

Forms with prehensile feet, non-erect ^Mid 7-u ina'tid Monkey. 

Erect, two-handed Bf, md,'na Man. 

valuable for destroying the larv8B of almost every insect found upon or (within 
the length of its bill) beneath the surface of the soil. Wherever the Robins and 
birds of similar habits are destroyed, these insects and worms increase to an 
alarming extent. A wise Creator has designed the birds not only for ornament 
and pleasure, but to serve a definite purpose in protecting vegetation. Prudence 
would teach us to protect them as our faithful servants. 

* Dental Formula.— As the teeth present important characteristics for classi- 
fying the Mammals, zoologists designate the number by a formula, which, as 
applied to man, reads thus : 

.2 — 2 1 — 1 2 — 2 3 — 3 _„ 

^ 2-=-2' ' l^r ^ 2— 2' ''* 3^3 = ^^' 

This signiflee that there are eight incisors, two on each side of each jaw ; four 
canine teeth back of the incisors ; eight premolars (bicuspids) back of the canine ; 
t^^ twelve mplars back of the premolars. 
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ORDER MONOTREMATA (mSn O trSm'S tA). 

The Monotremes (m6n'6 trgmz), found only in Aus- 
tralia and vicinity, form a connecting link between the 
Birds and the Mammals. 

The Duck-bill* introduces us to the Mammals. The 
bill of a duck is attached to the body of an otter ; while 
the male bears on the inner side of the ankle a spur i-e- 
sembling that of the domestic fowl. The fore feet have 
j^ gjg^ a web extending be- 

yond their extremities, 
which can be folded 
up when the feet are 
used for burrowing, or 
expanded when em- 
ployed in Bwimming. 
The hind feet arc 
webbed only to the 
base of the nails. The 
body is covered with fur, beneath which is a layer of 
wadding-like hair, impervious to water. Its burrow runs 
under ground forty or fifty feet, with one entrance under 
water, and another just above. At the farther end is a 
nest of grass, for the rearing of its young, which are 
hatched and cared for as in the following genus. It 
swims tipon tiie surface, diving frequently, like the duck, 
and using its bill for securing its food of small insects 
and crustaceans ; these are stored in its capacious cheek- 
pouches, till it comes to the surface to masticate them 
at its leisure. So far as present discoveries indicat-e, it 
stuuds lowest in the series of mammals. 

Tho Ihivqunc Aiit-<'ater has a bird-like head, though 

• See "Fourteen Weeks iu GetiWiRr," ^, 173, 




^^^^^^^^^^^^^^cTSfls 


MAKHALU^^^^^^^^^^^^H 


^Bthe jaws lack the homy 


covering of the Duck-bill. It ^| 


^^ has no teeth, and feeds 




Fio. SN. ^^H 


on insects, which it 






i captures with its long 


^ 


^^^Hh^ ^I 


^K^exible tongue. Its 


-jH 


^H^H^^HBhi ^i 


^BWdy is covered -with 


^^1 


^^^^^^^^Hft_ ^1 


^"hair and spines. When 


JH 


^^^^^^^^bs 


surprised, it rolls itself 


^B 


^^^^I^H^HB 


. into a ball, or burrows 


-='*^(| 


HQRiiS^^^^^BQL 


^H Qatwihie into the earth 


•^-^ 


-.^ --"?^is-,^ 




Bchid-na 


Aff'tric, Porcupine Ant-oucr. (|,) ^H 


^■■with surprising rapidity. 




■ 


^■Recent investigation asserts that 


this animal deposits an ^H 


^t egg which is placed in a fold of the skin— a pouch— until ^| 


H it finally hatches; the young i,= 


1 retained in the pouch, ^H 


H by the mother, until it is 


able t( 


> care for itself. ^H 


K^ ORDER MARSUPIALiA ( 


mat'sD pia'lld). ^H 


^H The Marsupials (pouched) are 


not over an inch long at ^H 


^Hbirth, when they ai-e immediately transferred to a pocket ^| 


■ ^^^ 


^ 


formed by the skin of ^H 
the mother's abdomen. ^H 
Nourished by milk, they ^H 


nl 


1 

1 


rpmain there, as in a liv- ^M 
iiig cradle, till able to H 
take care of themselves. ^| 
The dentition shows that ^| 
some are cari;Livorous, ^^M 
while others aro herbivo- ^H 
reus. Except two genera, ^H 
they belong to Australia ^H 


^L maifpAi/i <Argi,il'T,^ Opoaai 


un. 


and adjacent islands. ^| 


^H The opossum belongs 


to this Continent, but of the ^| 


^Bthirty Bpecies, only one is 


found 


in Korth. A-mecica. Ttia ^^H 
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cummon variety is about the size of a cat, with a poim 

head ; large, naked ears ; sharp teeth ; rough tongue ; 

long, prehensile tail ; and curved clawa.* It is mostly 

nocturnal and arboreal, and both 

ja herbivorous aud carnivorous. 

^^^K The Kangaroos are noted for 

^^^^^ their small fore and large hind 

^^^^ limbs. The latter with the power- 

^^^^^^^ ful tail form a tripod to sustain 

^^^^^^^^^ the animal when sitting ; but 

((^^^^^^^k when feeding, it goes upon all 

^^H^^^H fours. The young often protrude 

Wt ^^^^^^H their heads from the abdominal 

^■pPtai^H^^^B pouch and crop the herbage at 

~~_^^^|^^^H the same timu with the mother. 

^^^^K§^^^ When alarmed, the Kangaroo 

bounds off twenty feet at a leap.f 

nangaroo. i*.) j^ QyQs &T& large and have a 

peculiar gazelle-like expression, in strange contrast to 

that of its glistening white teeth. The different species 

vary in height from that of a rabbit to that of a man ; 

the Macropus being the largest. Australia and the ad- 

.I'acent islands are the home of the Kangaroo. 



* Hunting the animal is a favorite eport in Home Qf the Southern States. In 
the hriffht moonlight eveniiiKH of the autumn, parties go out for thle purposa 
with dogs. The Opossum hides in the thick hranches of a tree; but, whanahokea 
down, rolls Into a boll and feigns Itaelf dead ; after a, few moments it slowly opens 
one oye, then the other, and if unhindered sneafce away. The young weigh only 
r graiuH when put in the pouch hy the lips of the mother, and are blind 
Within a week their tails liocome prehensile enough to twino around 
.er's bodies. In live weeks they are able to nrawl out and are HometlmBB 
1 the back of the mother, with their tails grasping here, wl 
wisted about a branch. 
t It ia eagerly imnted for Ite flesh and skin. Though an eioeedlngly 
animal, dying often in captivity of sheer fright, yet, when brought I 
9 hoanda, it aeizes them with Its f»re liraba and endeavors either 
rater, or to lay them open with Ita hini olttw , 



I 
1 
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ORDER EDENTATA (* den tS'tft), 



The Edentates 
tiave the teeth, 
when present, 
poorly developed, 
the claws remark- 
ably strong, anil 
the body protected 
by unusual derma! 
imtgrawths. 

The Armadillos 
l&i-maclll'10z)were 
so called by the 
niards from 
their "coat of 
nail." This bony 
feasts of agglutinated hairs ; free- 
floni of motion l)ehig secured by 
I series of transverse bands. 

The so-called Nine -banded 
KrfnO/dillo, which may 
■om six to ten hands, abounds 
^n Central America, and is do- 
nesticated to clear the hoi 




Thrae-bBodGil ArmadjILD- 




n. The Maiaeo 
imSt'a k6>, or 
Three-handed 
Ari}tadiIIo,doeti 
nr.it burrow, but 
for defense rolls 
itself into a ball. 
The PichJciago 
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resembles the mole in its habits. Its short tail, bent 
imder the body, serves to make a tripod with the fore 
feet, " while the hind feet are set to work simultaneously, 
discharging the sand with incredible swiftness. 

The Sloths* are naturally divided into the two-toed 
and three-toed. They are peculiar in having the nuni- 
Fig. 816. her of cervical vertebra 

different from the nor- 
mal, — one of the two- 
toed having six, while 
the three-toed have nine. 
All other mammals, with 
the single exception of 
the Sirenia (si rS'nl S), 
invariably have seven. 
The hair is of a peculiar 
texture, counterfeiting the masses of moss which drape 
the tropical forests, and is given a green hue by the 
presence of a small plant which grows attached to it. 
They are found only in the tropical regions of the New 
World. The Ai, so called from its cry, lives on the under 
side of the branches of trees, even sleeping suspended 
back downward. Its elongated arms are of use in reach- 
ing for boughs, the succulent leaves of which it draws 
to itself for food. 

The G-iant Ant-eater of South America has toothless 




Three-toed Bloth. 



* Cuvier said oF this family, "Nature seems to have amused heieelf in pro- 
ducing sometiiiiig imperfect and grotcBqiie." Their fore legs are so much larger 
than their hind onee, that when they try to walk on the ground, they have to 
drag themselves along on tbeir kneee, and they saem awkward enough ; but 
when moving on the foreet-trees they are seen to be well adapted to their In- 
tended life. In avoiding pursuit, they swing from limb to limb with great 
rapidity, particnlarly in a gale of wind, when the branohes are Bwaylng toward 
one another. Tbeir flesh is good eating, and they are obliged to remain oon- 
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I JuM-ld. (llaBlAi 

Attacked, it rist's 



I jaws a foot long. It can open its mouth, however, only 
far enough to thnist forth its long, worm-Like tongue. 
With its fore feet, armed ^^ g,^ 

with powerful nails, it tears 
topen an ant-hill, when the 
I bewildered inmates rush 
lout, and, sticking to its 
I tongue, viscid with saliva, 
■ are rapidly swept into ita 
I mouth. When sleeping, it 
I -WTapa itself in its large, 
I hushy tail, and thus mim- 

. of dried ■-■— "•'•'i^'"' 
tto escape the notice of its enemi&s. 
upon its hind feet, and elaaps its enemy, its strong clawK 
Yia. HIT. being a match for the Jag- 

uar (j6g a Sr-). Tt is, how- 
ever, quite inoffensive, and 
rarely uses it.s great 
strength except in defense. 
The Long-tailed Ptingo- 
lin {pSn'gO lin), found in 
Asia and Africa, is re- 
markable for its covering 
of large, horny scales, re- 
JH'«*, ft«6n«.«'<M. t-.nBC,aiodp«>Boiir>. gembling the tiles of a 

|j-oof, which effectually shields it from the attacks of ants.* 
[ It walks on its knuckles, with its toes tnrnt'd inwan). 




W. T. noniftday enyii of a. speoiea he found in Ceylon, nnil kept l',ii' 5i.ii«* 
La a pet, that, if aJa.m)ed, "be inunedjalely tuckeii his head down btitwtiULi 
re less, brought his tall under his body and up ovei' his liead. and held 1 
I thttre. fonniiiB of himself u flatbsued ball, completely covered with scales. Uitable 
I cf luyBelf to unooil him. I called to my aid two of my osaiBbtnta, but the tAll J 
\ BtiiPk Ui Uie body Of if it had been riveted tlieiv, anil iv^leT -ansRWuiv. ■mVi 
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ORDER RODENTIA (rS dSn'shI d). 
Tlie Rodents (gnawers) lack canine teeth, but have 
two upper and lower mcisors, fitted to gnaw bark, roots, 
woody stems, nuts, etc. These are long, slightly curved, 
Pig g,^ and deeply rooted in the jaw. The 

molars are generally ridged trans- 
verselyj and the lower jaw moves 
backward and forward in mastica- 
tion. Most of the order have clav- 
icles, and hence rotary motion of 
the arms, allowing the food to be 
held to the mouth while gnawing. 
The edges of the teeth are of necessity always sharp, 
since the anterior portions are protected by an intensely 
hard and resisting enamel, while the softer substance of 
the back is constantly being worn away.* 




(_ MOL 



■.f^- 



partiatly naked. 



TaU flattened, 



( ©Opftw. 



fairly exliausted, we gave up, beaten. Suoh was the wonderful power In the tail 
of that email animal."— nni Yean In the yunefa.— Charleb ScHinnB'B Sotn, ISSB. 

* If one of the incisors be broken off, its opposite contlnnea to fimw, eom^ 
tima* oarvlne, in which case at length it loclia the jaw, and ''he wretched animal 
rra> to daatb. 
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The Sares are distinguished by two small teeth be- 
hind the chisel-like upper incisora Might being their 
chief means of protection, their ears are peculiarly 
adapted to cateh the faintest rustle, and their eyes to 
glance easily in every direction. When alarmed, they 
stamp with their feet, as if to give notice of danger ; 
and, with seeming consciousness of their mimicry, often 
merely squat behind a clod, and, suffering their pursuers 
to run over them, quickly start 
oflE in a contrary course. They 
generally lie concealed during the 
day, and venture forth only at- 
night, seeking their food of grass, 
roots, and tender buds. There 
are several geographical varieties 
in the United States. 

The Korthem Hare has in 
summer a tint of reddish-brown 
and in winter an impure white. 
makes a "form" of grass, etc., in which it crouches, and 
trusts to its mimicry for concealment. It is a timid 
creature, loving the recesses of the thickest woods. It 
^^ gjp runs with great speed, and has 

been known to clear over twenty 
feet at a single bound. It is 
very fierce, however, and when 
overtaken will scratch and bite 
severely. The Gray Rabbit does 
not change its fur in the winter 
to so decided a white as the Northern Hare, or White 
Rabbit, as it is often called. Though making burrows 




It never burrows, but 





aelf, when pursued, it will also take refuge in those of 

other animals. The Jack Rabbit of Mexico and the 

Western States, is remarkable 

for ita big ears. 

The Guinea Pig, originally 
from South America, is do- 
mesticated in all parts of the 
world. Though exceedingly i 
[juarrelsome with its fellows^J 
it Is gentle toward other ani^ 
mala. 
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The Pbrcy^ine of Europe and Africa has its back, 
sides, and short tail covered with spines varying from 
three to fifteen or more inches 
in length. AU the American 
species have much shorter 
spines; in most not over five 
inches for the longest, and usu- 
ally intermingled with abun- 
dant hair, longer, and thus con- 
cealing the spines. The spines Hym-ix ««<-;'(«. 

, , , .,, porcupine, Europe. (A) 

are barbed with numerous re- 
versed hooks or prickles, which are easily detached, and, 
once imbedded in the flesh, work deeper and deeper. " 

Jii/mpmg Mice are remarkable for their long tails and 
cheek-pouchea They leap away from their enemies in 





There is but a single species in North 



a zigzag course. 
America. 

* None of the ^leciBH can throw their quilla, though all can erect them by 
moans at powerful Babentaneoua muBclsH. ^Then attacked, the Porcupine, like 
the HedKehDg, rolls Iteelf partially into a ball, and brandishing its tail, stands 
ready for the onslanght. The assailant, with nose, lipe, Jaws, and tongue tilled 
with tlLe treacluTOns barbs, soon retreats with a ho'Nl <it ^\n. 



IftO 
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The Pmched Gophei 
fm. «s. 




is so called from its curious 
hair-lined cheek-pouch- 
es. These open exter- 
nally, and are used, not 
for carrying out sand 
from its burrow, but 
for carrying food. 

The common Bata 
and Mire have naked 
tails ; five toes on the 
hind feet ; and four on 

the front, with a sort of wart representing a thumb. 

The Meadoiv Mouse is known from the winding shallow 

paths it traces in the 

gi'a.-^s around its nest. 

The Deer Mouse dwells 

in the woods, in trees, 

and sometimes in 

houses. Besides being 

arboreal, it is peculiar 

in being partially car- 
nivorous. Because of their singing powei-s, specimens 

are often domesticated. Its adult coloration is locally 
p,g ^ varied, but is always 

some shade of buff 
above, and snowy-white 
beneath, while the 
young are ashy-gray. 
These local varieties in 
color have mainly led 
to the naming of sev- 
eral varieties as differ- 
ent species, with needless coniusioiv m V\\e« classification. 




Meadow Monn. 




ic footed Moa»e 
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The Common, or House 
both originally fi-om Cen- 
tral Asia, are now found, 
through transportation by 

I ships, in every part fif the 

1 world.* 

The Miiak Rat lives an 

I rhe river bank and in shal- 

[ low ponds, using its verti- 
cally flattened tail for scull- 
ing. Besides long burrows 

I in the river banks, it often 

I. of rushes and 

I mudjbutalways 

I nea,r| and some- 

[ times surround- 
ed by water. 

[ That they coii- 

(struct t h e s •- 

I dwellings in the 

['fall, as to their 

[height above 

[ the water — oft- 

fen three feet or 

• They are exqeodloaly oitaii 
K ly, and, in limited aumherB, iise- 
I fill tar tlieir Boavenger work and 

motion at inseot vermin. 

ID fiood fails they ndf^mto U\ 
\ (umpuiiieB lo naw places. In imi?h 
I joiimeys tbey often travel long 

P Tbey take with them the old and 
1 Inllrm, ani Dr. EranUin asserts 
I ttakt he once saw a rat leadini; h, 
lihUad CMurode by a twig ^rtifiiied 



Mouse and the House Rat, 




1 


more— through some foreknowledge on their part of th&^l 

amount of min-fitU during the coming winter, ia not su»^^^| 

tained by carafulM 


n 


1 




The JBeavet 

was once ahuut 
dant in Nortb 
America, but it 
retires before civ- 
ilization, and ii 
fast becoming ex- 
tinct in this 

becoming in Eu- 
rope. Its broad 
tail and webbed 
hind feet enable 
! I'j swim with, 
ji-at ease. Thai 
li i.> noted for ita 
\ 

[long them, were nccostomod 
^ tame liesver will lake an 
and presaing it against its 
ine with a knife. "-m»rf. 

water! but if it is a nuM^H 
lam. In order to keep Vh^^M 

off trees one to twenty O^^M 
le spot selected, and, lajing^^^f 

atojiB which they carry b#-^^| 
Is high enough to prevent,^^H 
> small families, and huiU^^H 
The entrance is beneath ^^ 
1 a thick coat ot earth, to 

always slap with their tajl, 
jUng them, or about their 
>ir naUvft \t. lot & t-rowalto -^H 




1 
1 

L 


:^uaini-l ui lis UiiLsult. 1.-5 m;i> iiLiiU. 

ingenuity in building its habitations.' 

* " The Indians, before the introduotion of iron an 
a use these us uhlaels for working wood and horn, . 
bpplB in Its forepawB, and, by dextoroiiBly tiiming 
nclsorB, pore it as readily 8:8 If the work had been di 

t If the place chosen ia by staj^ont water, the 
luilding on the bank, with lower entrances from the 
ling stream, a large company combine to build a i 
rater at the same level. Going up stream they gnaw 

liem crosswise. flU In the interstices with mud and 
.ween their forepaws and chin. When the water 
reesdng to the bottom in winter, they sepamtB ioti 
.heir houses againBt the dam or the adjoining bank. 

•rotect. itfoinBt the wolverine. "When they dive they 
rrf alao when upon Ibe tope of their hoUBeB inspet 
rt. This has given ,-iso to the absurd idea o! tAi. 
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Many of the Sqmrrels have feet formed for an ar- 
boreal life. Such have a bushy tail, which aids them in 
leaping, the hairs spreading out and breaking their fall. 
In the coldest weather they remain in their nests in a 
aemi-torpid state, but with the first mild day are gam- 
boling among the trees or skipping along the fences. 
Besides the ordinary vegetable diet, 
they devour large numbers of the 
eggs and young of birds. 

The Ftairie Dog is found on the 
prairies west of the Mississippi. It 
has a short, puppy-like yelp, accom- 
panied with a quick jerk of the tail. 
It digs a burrow descending at an 
angle of forty degrees, and haidng 
a bed of dried grass at the end. 
These burrows are often placed close <m'i">s» ludo'Ocis'ma. 
together, forming a dog-town extend- 
ing for miles. The animal has a curious habit of stand- 
ing erect on the little mound at the mouth of its hole, 
watching intently, and at the first alarm tumbling down 
into its burrow. That the Prairie Dog tolerates in its 
habitation the presence of the Burrowing Owl, and the 
Rattlesnake, ia a myth. They are frequently found 
among their burrows, but only to feed upon their young. 

The Striped Prairie Squirrel is beautifully marked 
by thirteen stripes on a ground of reddish-brown. The 
closely cropped ears are a special feature of this genus, 

plaster their buUdiiiBB, and afl a hod to carry the mortar they are said to pre- 
pare. Lewis E. Horgan ease : " He us«e his tail to pock and comprees mud and 
earth while conatruotlng a lodge or dam. which he effects by heavy and re- 
peated down strokaa,— an oEBce not unlike Bome of the UBea of a, trowel." They 
lay up food for winter by sinking loga and bark near their houBes, but in aom, 
mer feed iqnn graea, fniiba, and roots. 
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diatiufrQLshiiiy it. from the preceding. It is a beautiful 
western Hpecies, hibernating in the higher latitudes. 




^H Spernu^'ilui IH'deaim HaeiVtur. 






^M The Chipniuid, or Strt^vcf Squirrel, has cheek-jjouches 


^^^ Fla 83G 


Opening internally outside 




the teeth, capablt^ of car- 


^1 flk W * ' 1 


rying away four or five 


^^1 ^^lh K 


acorns at a time. 


L ^M^uif^^^' 


The Q-ray Sgwirrel is 


the most abundant in ^ 


^^^Bh^^^BH^p J 


New England and th^ 


^^^^^^^^^^^Hjj^^^^w 


Middle States, the blaoM 


^^K^^K/KBH^^^w/ 


variety prevailing iij| 


^^^S^^^^nkMm^ 


Western New York-f 


w ^^^&. MB^, 


• In Iowa, Minnesota, Wiaoon- 


^^ .^riBL ^^M^^^HHtkL 


sin, and Northern lUinoia thia equir- 




rel is popuorly known bb tlie G<gilixr. 




The true animal of this name ie 


^^P 'lii'^^^^^^^I^^^^^^^^^B? 


ffiven on p. IflO. The former is 




aoDietiroeB destniotivB to cropH la 


i^.'i^.i^^^^^^^^B^^^n^F 


new diBtrictfl, but a few pails o* 




water will drive it out oT ite BhaUaw ■ 


wSi stN 1 1 ^^^WHp^^mP^^ 




■ ^^^imS^^^^^ 


all its doniBge by deetroyius ndoe 
and noxious insects. 


^H '■'" ^^^^fisfc'^ 








^H OnySquItKl Bsefe variety of Gray. U-i 


tagionH \!i B.11 undeviating ooar»0( 


1 ^ 


1 
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The Southern Fox Squir- 
rel has the ears and nose 
white, the Western dark or 
black, while the body of 
either may be gray, black, 
mottled, russet, or orange. 

The Flying -squirrel has 
an extension of the skin of 
the flank between the fore 
and the hind legs which, 
with the flattened tail, forms 
a parachute to sustain 
it in leaping from tree 
to tree.* There is prob- 
ably but one species in 
North America, though 
ranging from British 
America to Guatemala, 
but differing somewhat 
in color and size. 




ORDER INSECTIVORA (In sSk tlv'6 rA). 

The members of this order are insect-eating, and have 
teeth studded with points for crushing the hard int«gii- 
ments of their prey. They are plantigrade, with a ten- 
dency to an underground life. Those inhabiting cold coun- 
tries hibernate, as their food fails them during the winter. 

ivrhDmiag broad riVBis (not sailing over on a pu 
sweeping through flalds and foreste, till, tlia iJ 
BBtiBfied, the; ecatter and And homes. 

• It is not JUeAt, Hince the equirrel can not propel itaolf ill the air, nor even 
Bostain itself at the same height. The first impulse heing given by ita powerful 
hind legs, it descends obliquely, aod. Just before reaching the point aimed at, by 
an upward raoTement of the tail and the impetus of its velocity, ascends a short 
dlstanoe, and thus alights ^t upon its four Ceet, 



INSECTIVOROUS. 



(TtnrestriaL Sftn™. 
Subtemuiean. Molf. 
Arboreal. fbiifso. 



The Hedgehog 




not found in America. Mingled ] 
with its hair are prickly spines 
(quills) firmly attached to the 
akin, and so disposed that j 
when the aninia! rolls itself 
into a ball they project in 
every direction — a mode of 
defense which baffles the dog 
and the fox. 

The Shrew's foot is not 

formed for digging, indicating its habit of living above 

ground. It has a long, 

movable snout and 

bristly taiL* 

The Moles are 

adapted to a subterra- 
nean life by having 

small eyes hidden in 

the fur, though capable 

of being brought for- "" "" """"'' °"" " 

ward for use ; acute hearing and smell 




ThomiienD'B Sbnn. 
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with the hairs inserted vertically, so as to lie smoothly 
in any direction ; shovel-shaped paws, with sharp, stout 




HsbltBtkm of a Uole. 

nails turned outward, for throwing the earth backward ; 
and cylindrical bodies, allowing rapid movement through 
their tunnels. The Com- ^^ 3^ 

mon Mole, notwithstanding 
its scientific name, is ter- 
restrial. In its pursuit of 
worms and insects, it often 
burrows a gallery a hun- 
dred feet long in a single 
night. Generally carnivo- 
rous, it is exceedingly use- 
ful, and should be pro- 
tected by every cultivator of the soil against unreason- 
able prejudice, 

i rearful were they not ludioroos trcaa t 




Common Mole. 
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The tunnels and mounds of the Star-nosed Mole are: 
often seen in moist meadow lands. The rays on tha 
p^ g^ nose are of use as tactile organs* 

The Colugo (ko lo'go) has a mem- 
brane clothed with hair, serving as 
a parachute to support it in a de- 
scending leap from tree to tree, 
sometimes for 1 00 yards. It is 
noctuma! and sleeps suspended hy 
the hind legs. 

The Bats are true flying mam- 
uials, the body being adapted to an atrial life. Th& 
great change is a prolongation of the arms and fingera, 
to sustain a thin 
inembi-ane used as a 
wing. The thumb 
is left free and armed 
with a strong claw, 
enabling the bat to 
climb walls and run 
upon a rough sur- 
face. It suspends it- 
self, however, when 
at rest with its hind feet, 



I 




CI.AS8 HAimAIJA. 



1»» 






fur crushing its insect food. Its fliglit is that of a bird, 
though fluttering and lacking ease of movement. Dur- 
ing the day it hides ui caves, lofts, etc., and commonly 
ventures out only with the 
twilight. Its eye is small 
and apparently of little serv- 
ice, as it flits among bushes 
and intricate passages when 
lilinded.* Associated with 
ideas of gloom, it inspires 
universal dread, yet some spe- 
cies render gi'eat service by 
devouring noxious insects. 
To capture these it cui-ves 
forward that part of the mem- 

irane expanded between the 

ind legs and tail, to serve as a net. Its flight is un- 
certain and awkward, as ever and anon it dives down- 
ward, apparently making complete somersaults in its 
effort, to take the "catch" from the net. The common 

"orth American Bats are of small size, feed on insects, 
id have the hind legs joined by a transverse mem- 
which includes the tail. The following table will 
Aguish the more common genera: 




ewE. iHciBors _ " . RspurWlc. 

• This lias led boido ZoolosiHta to think that it aoa a Bixth eenae. It is piisb 
ply dTiB, however, to Ita extriLordinary delioocy of touch.. — The cry of a bat 
D that many perBonB' eare can not detect it, and Homar (OdyBsey. S4. 0) 

a the crice of Bhoste.—The bat 1b frequently infested, with the cenunoi 
d-Ttag (it' mil' tifltit/t'i^ojii, and this fact may answer the question of the deepol^ 
a hoiiBewi/o, •' Where can the biiga come CromT" "^ 



til- 



Pia. 347. 
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The Big-eared Bat [P. Tnacrotis] (ma kro'iis) measures 
a foot in alar extent and is of a blackish color. It is 
found in the more Central and Southern States. The 
Sed Bat [Ataktpha naoeboracensis] 
I tSI'a phS no ve bo ra cSn'sis) is one 
f the most common as well as one of 
the most beautiful of the bats. Its 
bright red coat shaded with white will 
always distinguish it. The Hoary Bat 
[Ataktpha cinerea] (a tfii'fi ph6 ci ne'- 
rSd) is our largest form, measuring fourteen inches in 
extent, and is quite rare. 

Of the genus Ves^rtilio (v€s pSrtin O) we have sev- 
eral representatives. The Little Brown Bat is the small- 
est, measuring only nine inches in alar extent. It has 
six molars above and six below. The Silver Black Bat 
has long black hairs tipped with white. It has five 
molars above and six below. The Ihishy Bat, of about 
the same size, has only four molars above and five 
below. 

Of the exotic Bats, the Indkin Fruit Bat, exhibited 
by traveling shows, is a most familiar form. They are 
of a large size, the body equaling that of a Guinea pig ; 
but are without the sanguinivorous propensities often 
attributed to them. In India they make nocturnal raids 
on the cocoarnut plantations and mango gardens, destroy- 
ing large quantities of the fruit. On the approach of 
daylight, they retire to the forests, congregate, and sus- 
pend themselves by a single leg to the outspreading 
branches. 

The Vampire of South America has, instead of a 
stomach, a long pouch for the reception of its food, 
which requires little digestion. l\a te^th. make a triple 
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puncture, through which it sucks the blood of its victim 
till gorged. The bite, however, is rarely serious.* 



ORDER CETACEA (s€ tB'shl d). 

The Cetaceans are swimming carnivorous mammals, 
and destitute of hair. They have blow-holes on the top 
of the head, sometimes called nostrils, though it is prob- 
able that the sense of smell is but poorly developed, and 
in some forms it is entirely wanting. The fore limbs 
consist of a shoulder-blade, humerus, radius, ulna, wris1> 
bones, and five fingers. There is no external evidence of 
hind limbs. The tail is horizontally flattened and fluked. 
They progress mainly by vertical movements of the 
horizontal tail, in marked contrast with the lateral 
movements of the vertical tail of fishes. They may be 
classified according to the disposition of the teeth : 



Taeth in botli Jaws, 
Teeth In lower jaw, 
Teeth wantlnK, 



ffolphia. 
Right-wliale. 




The Beluga ibe iQ'gd), of the Arctic Seas, is remark- 
able when mature for the clear white hue of its skin, 
though when young it is black. 

• Most ezaegerated Btoriee have been reported by travelers, as that the Vam- 
pire, wiogimt ita allent flight In the darkness, poises itself over the exposed too 
of an InoanHona alesper, and painlessly estracla his life-blood, all the while In 
gentle tanning indndag & dsepar eluinber, until ila victim expwes. 



BKANOH VEKTEBHATA. 
Ete. 349. 




NunvbaL UU.) 

The Narwhal {nSi^whal), or unicorn, has one of its 
upper canines developed into a straight, apirally-twisted 
pole of ivory, seven to ten feet long.* 

The Common Porpoise frequents the mouths of rivers, 
pi^ jgj often venturing some dis- 

tance up stream in pursuit 
of herring and other migra- 
tory fish.t 

The Delphimhs delphis is 
the dolphin J of Grecian 
mythology. 

The Sperm-whale is 
found in deep water in all tropical regions. It is distin- 
guished by forty or fifty conical teeth in the lower jaw, 
which fit into cavities in the upper ; and by a singn- 

• Thia formidable weapon lias been forced through the Hidaa of a, whale, 
ship. It can be used only se e. means of defense or of plowing up the mud for 
food, as the animal feeds mainly upon soft shell-flsh. 

t It frequently comes to the surface of the water to breathe, where it 
tumhlea and friaks about, presentiiig an appearance which, with its puiOng, has 
Biren It the name of the Puffing Fig. 

X This is common to all seas, but should not be confounded with the Sol- 
phin of eailore, which in dying displayH all the colora of the rainbow— the latter 
beiuB the coryphmie {hor \fl' n*), & true bobIIs Bah. 




Common Porpaiae. 




CLASS UAKHALU. 203 

larly abrupt snout with blow-holes in front. An immense 
cavity in the head is filled with cells containing an oil 
which hardens into 
spermaceti. Ambergris 

(fim'bergres) is found in 
the intestines in masses 
of thirty or forty pounds. 
The food of the Sperm- 
whale consists chiefly 
of cephalopod raollusks. 
To procure these it is 
said to descend into the 
water with its immense lower jaw hanging down almost 
perpendicularly. When a sufficient number are collected 
in the mouth, the jaw closes and the morsels are swal- 
lowed. 

The Cfreenkmd Whale being the one most sought by 
whalemen, is also known as the Bight-whale. Its huge 
mouth ie cleft to the depth of ten feet, with a breadth 
^^ ^ of six or eight.* The upper jaw, 

instead of teeth, has slabs of whale- 
bone (baleen) hanging freely, about 
an inch apart. There are often as 
many as three hundred of these on 
each side, and the longest some- 
times measures ten feet ; the outer 
edges being smooth and solid, the inner fringed with 
fibers. In feeding, the whale moves rapidly forward near 
the surface of the water, not with open mouth, but with 
its lower lip dropped down, leaving the baleen exposed. 




* Coriomilir, the tliroHt opening out of I 
admit the entrance of the two Angers, Ah thp whale has n 
foro eat onlf vei7 nuatl sniniuJii. 



The water rushes in, carrying myriads of minute ani- 
mala. The great tongue being then raised and the lower 
lip lifted, the water is strained out through the baleen, 
and discharged at the sides of the mouth in torrents,* 
while the food remains, to be swallowed at leism-e. 

The whale has a reserve system of blood-vessels, en-^ 
abling it to remain under water for an hour or mo 
Being an air-breathing animal, it must come quickly 
the surface ; heuoe its tail t is flattened horizontally in- 




tn, 

9,* 

i 



ifatona mvittM'ftM. Rl^t Whale, (ita.) 

stead of vertically, that a rapid stroke may throw upJ 
the head. Its skin consists of interlaced fibers, amoni 
which the fat is diffused to the depth, in some instances 
of two feet,I forming the "blubber." A wise Creatod 
adapted this thick, non-conducting, Indiar-rubber-Iikd 

* Close Dbserrers maintitiii that the whale in breathing never spouts water 
from the nmtrlla aa the ordinary piotnrea represent, Wlien it rises to the HUr- 
face, a foot or more of water over the head ia blown away by the breath escaping 
from the lun^, Thla ia followed by the vast body of air oxpellcd, Burcharged 
with moiBture hot froin the lungB, which, cooling, chaneeB to vapor, Emd In ita 
circling deec-ent reHembleH a fihower of epray, 

t The tall has often an area of one hnndred equore feet, is eicoedln^ fleii- 
hle. and su Btrong that tho whale can spring clear out of the water " Uke littlo 
fish leaping into the air aft«r flies," falling again to the aeu with a ctnah 
Is hoard for miles. 

/ m other animals, aa the hog, the fat lies between the akin and 



] 
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ctiating to withstand the tremendous pressure of water* 
and to protect the body from the freezing cold,t 

To keep the water out of the lungs when diving, 
the blow-holes are provided with valves that, like a cork 
in a bottle, close more firmly the greater the pressure 
outside. 

ORDER SIRENIA (si rS'nl fi). 

The Manatee (mSn £ te'), or Sea-cow, ranging from 
Florida to the Amazons, has the body partially covered 
with hair, the hind limbs absent, and the fore limbs 
flipper-like, with small* nails. The nostrils, provided with 




TVJtA'^fAw mdn-d 



valves, are placed on the end of a large and fleshy snout, 
and the neck is shortened, there being only six cervical 
vertebrae. It frequents estuaries and large rivers, wher- 
ever it finds growing the aquatic plants upon which it 
feeds, hence named an "herbivorous whale." Three spe- 
cies are recognized. Allied to the Manatee is the Dti- 
gong, of Australia and India, and a genus living on the 
coast of Kamtchatka in the last century, but now extinct. 

♦ The whale often descends to the depth of a mile, where, according to 
Scoresby, the preeenre upon it is equal to 200,000 tons, and wood becomes eo 
water^soaked aa not to rise asaiii. When, on hoing strucli, the whale sinks to 
such a depQi, the veins being unprovided with valves, the blood leaves the body 
through the wound in a continual hemorrhage, death soon resulting. 

+ This enormona biilk of fat le lighter than the water, and gives great buoy- 
ancy, so that the dead body of a whale floats until th« layer of blabbe 
"flensed alt," when it slnlcs. 
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ORDER PROBOSCIDEA (pi-O bOs sld'6 6). 

The Elephant Js the largest of living quadrupeds, 

attaining eigiit to ten feet in iieight and 10,000 pounds 

in weight. It roams 
I the forest in herds of 

twenty or more, and 
supposed to live 
[ over one hundred 
I years. The two upper 

incisors are prolonged 

into tuska, which 

serve for defense and 
I for plowing up the 

ground to obtain suu- mj i lo 

culent roots. The 

nose and upper lip are lengthened into a proboscis — the 

" trunk " — containing several thousand muscles, which 
' permit every conceivable motion ; ^^ ^^ 

[ while a mobile lip at the end is 






delicate enough to pick up a grain of wheat. This 
J. Miephant to reach its food, -w^iicb. \t 



>( ElepMut'B trunk. ^^ 

t. This trunk ^M 




not do with its mouth, on aoctjunl of its short neck, and 
Imge tuaks. Water may be drawn into the trunk by 
F(a. 301. suction, and then, the 

free eml being in- 
serted into the mouth, 
the draught forced 
out and swallowed, i 
The Atiiatic species is I 
alone domesticated at I 
, tlie present day.* It I 

* Its intelligenc 

times iLlmcst Iiutna 

be tauKht Uj lay stone wall, 

ami tu pile loss imiforTQly, 

ElL'pbaiit. rolling them up 

lilntie. tt is even intrusted j 
with the OBTe of youQg children, the huge nnrse being lavish In Its ff 
and when ita chaise crawls between its legs, movinB with the ntmoBt cauMon, A 
md with ils tnmk carefully lifting the child out of the way. Tennaut, in his ■ 
wock on Ceylon, says : " One evenintt luy hoiso manifested nneoBineHa at a, Bound 
which approached ua while we were traveline in the thick jmiRle. A turn in 
brought us to a tame elephant, without an attendant. It wax 
ivy timber which It hafl balanceA acrosa \0i \ittifeB.lmt the path i 
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has a concave forehead, small ears, and the enamel of 
the teeth arranged in transverse bands. The African 
species has a convex forehead, enormous ears, and the 
enamel of the teeth lozenge-shaped. Both sexos have 
tusks, the male sometimes being six feet long and 
weighing a hundred pounds. 

ORDER UNGULATA (^ng ga la'tA). 

The distinguishing feature of this extensive order is, 
that the toe-nails form hoofs. Those having the number 
of toes even are styled Artiodactyls, and odd, Perisso- 
dactyls. The Artiodactyls (ar shl o dSk'tiiz) that chew the 
cud are termed Ruminants (rc5o'mi nantz). The digestive 
apparatus is complicated, since vegetable matter is or- 
dinarily taken as food, and must be considerably changed 
before it can be assimilated by the animal tissues. 

The several genera offer a great range of variety in 
structure as well as in habit; each characteristic, how- 
ever, being dependent largely upon some peculiarity in a 
particular locality. 

bein^ narrow, it was forced to bend its head so as to let the beam pass endways. 
The exertion and inconvenience led it to cry Urmph I Urmph ! in a dissatisfied 
tone, and it was this sound which had alarmed my horse. The elephant, on see- 
ing ns halt, stopped, reconnoitered us for a moment, flung down the timber, and 
forced itself back into the brushwood to let us pass. As my horse still hesitated, 
the sagacious creature pressed still farther one side, repeating its cry of Urmph ! 
in an encouraging tone, as if bidding us to come on. Finally my horse did so 
tremblingly, and when we were by, the elephant came out, lifted the timber, 
balanced it on Its tusks, and resumed its march, snorting discontentedly as 
before." 

Mr. Homaday says: "The elephant swims better than any other terres- 
trial quadruped," and in confirmation quotes from " Thirteen Years Among the 
Wild Beasts of India," by G-. P. Sanderson, as follows : " A batch of seventy- 
nine" (elephants) "that I dispatched from Dacca to Barrackpiir, near Calcutta, 
had the Granges and seversd of its large tidal branches to cross. In the longest 
swim they were six hours without touching the bottom. After a rest on a sand- 
bank, they completed the swim in three more. Not one was lost. I have heard 
of even more remarkable swims than this,"—" Two Yean in th4 Jungle^'''' C 
Qasaannt*B ^OMj 1880, 
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The oriier t^aii be tabulated by a (.^oinparif 
hoofs and horns : 



p»n 


. » d«'tyl. 


OSB ™e. 




T/i'pir. 




mpp<ipet'S 








HoniH Dt Buliil biiQes, nakod... 


.Oter. 


Art is 


sctyl 


i 


1 


norna ot solid bonBB, covered 
with skill. 


lUMfJ. 






1 


1 


Horn oore only of boup, aheU 


O.. 








Horn core only of bone, shell 
declduoua. 


[/«-y*„. 




The Tapir (ta'pTpi links the artiodactyls and perissu- 
p,,^ .^,., dactyls, its fore feet having 

four toes and its hind feet 
three. Flight being ita ' 
oidy means of defense, the^ 
head, covered with hai 
skin and shaped like 
conical wedge, is adaptE 
for clearing a way througa 
j.i/^irM u-nirr.n, «.H. yi„., tangled brush-wood, 

niiiform black color of the South American Tapir is ifll 
striking contrast to 
the white back of 
the Indian. 

The Rhinoceros 
has a hard, naked, 
rough skin, laid in 
large folds, and so 
elastic that a bullet 
(>r spear-hole im- 




Tl'piriis tA<M<ir. 1b4\».« fcmW^tago. (^.) 



^^^^^^^^^^^^raS^lBMAlIu^^^^^^^^^^^^H 


^^^^^H 1^" ^1 


^^^^^^H * Wu^H^KwIll^^^kSBkHMMaLflU^' ^^1 




1 ^SI^B J 




^^Bnediately closes, thus stanching the flow of blood. The ^H 


^^uiorn IS composed of agglutinized hairs, and being at- ^H 
^Btached only to the skin, is movable ; when, however, the ^M 


^ 


ria. 36A. ^1 










^^tESum/iiKmiiit^^SMs^^^^- 




^^^^^^-.e/Hnte'frtil » corn-It. Two-lionraa RWnwa^x^i fJtwB.. '.i^A ^^^^ 



animal is enraged, it beconieB lixed, as though part of the 
bone itself. Individuals attain the weightof 6,000 pounda 
Closely allied to the 
Rhinoceros in stnicture , 
is the Hyiux (hrrfiks), 
the only genus of the I 
order HyrtKoidca (hi-| 
rfi koid'e &). The Dam 
an (dfim'Sn), in its vsr 
rious species, is a. rab- 
BP'ft^ VTi<<-cu.. v-mm. (it bit-like animal, found 

in Syria, Mozambique, and Southern Africa, A timid 
creature, it hides in the clefts of the rocks, and is, doubts 
lesa, the Coney (ko'nl) of Scripture (Proverbs xxx. 26). 




Animals allied iu structure to the Horse have i 
single hoof* to each foot, the leg being so constructed 




\ the ox, and in their turn 
I to be followed by the 
ow-jawed sheep 
I -with the cleft upper Up, 
enabling it to nibble 
I where neither of the 
I others could thrust its 
I wide mouth. 

The Morse has been 
so diversified by domes- 
tication as to defy all attempts to trace its origin.! 
adapted to constant movement by having a simple stom- 
ach without a gall blad- 
der, which permits un- 
interrupted digestion. 
Changing its coat of hair 
to suit the season, it is 
easily acclimated ; in trop- 
ical regions the hair re- 
maining short and sparse ; 
in colder, lengthening to 
three or four inches, and 
thickening sn as to be- 
come almost woolly, 
The Ass is generally employed by the peasantry 
■ throughout the East. Feeding upon coarser herbage 

* The inrliBr fusell apooies had five, later ones four, anil Bdll later, 
, two of whioh uppotir in our one-toad form, by the Bo-oalled Bpllnt bom 
' Careful reeearoli proves that there is not a distinctive Arabian breed- 
oftentiinefl confltdered ths paraot of tho boras — ai 





t.haii the horse, and being more patient under ; 
is better adapted to be the slave of the poor.* 



ie, it J 




The Zebra (ze'brA) is the most elegant of quadrupeds, 
but all attempts to domesticate it have failed. 

p^g 3^j The Peccary belongs to 

the warmer regions of the 
New World. There are but 
two species, tlio Cellared 
and the White-lipped — the 
former living in families f 
and the latter in large 
herds, which in their mi- 

lAcililei torqua'tMS. PeecuT, (A.) ,. , , 

grations are very destruc- 
tive to the crops. When wounded they are very fero- 
cious, and all the rest will fight for the wounded one. 

) these BTiimftla driven every mani'> 




* It ia common in European citiea i 
Ins to the door of the aide, whore thoy e 

t The whole porapany of twenty oi 

Into a hollow log to sleep, the last one ai 

the oQiers succBsaiTel}' take its place, 

^oJe number may be captvi 



I 



are aociist«nied to back singly 
a sentinel. This one belns Shot. 
, if akJUfnlly maDOged by the 
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upper canines recurved in a Bemioircle, thus servingJ 
as the animal rushes through the bushes, to protect thel 
eyes. 




Babiiiiaii Hug. 



The Hippoiiotainus of Africa is serai-aquatio, with 
horizontally-projecting lower incisors and strong vertical 
A greedy feeder, it sinks to the bed of th& 




sluggish stream, where it can remain six or eight min-- 
utes, digs up a quantity of aquatic vegetation, rises toi 
the top, and, washing the mass, devours it while leisurelj 
Hoathig on the surface. It diedgea the rivers, keepiuj 
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open the channels, so apt to become filled with the lux- 
uriant growth of that tropical region. 

The remsining Ungulates (ling'gQ latz), from the fact 
that they chew the cud, are called Summants. As these 
animals are largely preyed upon by carnivorous animals, 
and as mastication is a work of time, they fill a large 
stomach-reservoir by rapid grazing, re-chewing its con- 
tents in a place of security. The stomach is divided into 
four compartments. The food ^^ ^ 

passes without mastication in- 
to the r-umen (n5&'men) [p], 
next into the reticulum (rs- 
tlk'Q iQm) [6], thence back 
through the cesophagus (e sOf- 
& gus) [o] to the mouth, where 
it is masticated ; then down 
the oesophagus a second time 
into the leaflet [/], and thence 
into the caillette jki'yei) [c^, 
or true stomach. The mech- 
anism by which the food goes 
through the same orifice at the bottom of the c 
at one time into the rumen and at another into the 
leaflet, may well ci-eate surprise. The cesophagus is con- 
tinued below in a tube [c a\, with a slit on the under 
side whose lip-like edges shut water-tight, forming a pas- 
sage from the oesophagus to the leaflet. If, however, the 
mouthful of food swallowed be large and solid, as it is 
when first eaten, it distends the tube, and, separating the 
edges of the slit, falls into the first stomach ; but if it 
be soft and pulpy, as it is after being re-chewed, it does 
not force apart the edges of the slit, and so reaches the 
third stomach. Here it undergoes tutttv^t -^^^'^wcbXJlW- 
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ami passes dii-ectly into the fourth stomaoh, where thi 
actual process of digestion is earned on. The me 

F,o 37a ^'^^ conveying the un- 

chewed mass in the firat 
stomach tack into tha 
mouth also depends up- 
on the lip-like tube, 
contraction of the wal 
of the rumen forces 
tions of the food into 
the reticulum ; in turn, 
the contraction of its 
walls crowds a part against the outside of the lips, which, 
opening, pinch off a portion, and, compressing it into a 
ball, present it to the oesophagus, the fibers of which, 
contracting successively from below upward, push it for- 
ward into the mouth. 








1 



WMer-«1la of Cunel'g Stomach. B 

Each foot of the Camel is provided with two toes, 
united nearly to the point by a calloiis sole. Tn drinking, 
' passes directly to tb.e second atoniach, which, on 
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becoming full, allows the overplus to reach a series of 
cells along the upper part of the first stomach. The 
contents of these latter is drawn on to supply the moist- 
ure necessary for digestion. 

The family is tabulated as follows: 



Tomb ttTASATsa. WithoQt hump. Audifnia Ua'ma. IM'tak. 

The Dromedary is peculiarly adapted to sterile regions. 
Its long neck, incisors and canines in both jaws, prehen- 
sile, cleft upper lip, and narrow cheek-bones, enable it to 
crop its food of thorny bxishes by the wayside without 




retarding its speed ; its hairy nostrils, which close intui- 
tively, protect it from inhaling the particles driven by 
the simoom ; its broad, cushioned foot prevents its sink- 
ing in the sand ; its many-celled stomach enables it to 
go three or four days without suffering from thirst, and 
the gradxial absorption of its fatty hump a still longer 
time without food ; its callosities on the breast and joints 
permit its kneeling on the hard sand without abrading 
the skin ; its projecting eye, sheltered from, the avuv Ij^ 



au overhanging bony arch and long-lashed eyelids, and 
with the sight habitually directed to the path, gives sure- 
footedness.* 




The Bactrkin Oamel has two humps, and is adapted i 
by its more abundant coat to the colder climates, as the | 
Dromedary is to the warmer. It is a native of Central 
Asia, where it is still found wild, though it ia a disputed 

• The Camel, poetically oalled by the Arab the " ahipof the desert," cs>iiHtitat«B 
his wealth. Tts milk, «nil often Its flesh. tumiaheH him food; its eldn, leather; IIh 
hair, clothing : Its excrement, fuel ; and. in an extremity, the water in Its stomach 
will Mve hlB life. It will carry 600 and even 1000 lbs. burden. A swift dromedary 
wUl travel 10 miles per hoiix for 20 home oa a stretch. Ite ^It has a peculiar 
swingini;, jerkine motion, that Is terribly tiring to the novice. Its dlEpositiaii Ih 
said to be naturally gentle, but the bnitallty of Ita drivers often renders it ugly. 
Thus saya a traveler: "Watch it when it is being loaded. See ila keeper strug- 
ellng frantically, and making it kneel only by sheer force, and when down, keep- 
Ins it there by tying neck and fore legs together tightly. Hear it grumbling in 
deep, bubbling tones, with laoatb savagely opened ae each new burden is laid on 
its back. Look how it refuses to rise until a part la removed ; then se« it get up 
— a great, brown monntain, etill gnutning and bubbling — oaA dash b 
shaking oft beds, furniture, and trunks, in a shower. Mark it, subdued by b1 
march through the day, Dccaslonally biting at a paeser-by, and at night k 
to have its load removed, grumbling us ever. Certainly nut the piotore o 
al patient animal I " 
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question whether suph may not be runaways from a 
s of domestication. 
Importations of Drome- 
daries into the South-west- 
ern States, a quarter of a 
century ago, and subse- 
quent neglect of them, has 
resulted in their reverting 
to a feml state, and be- 





The Llama, representing the caroel of the New World^B 
is of small size and has no humps. To adapt it to its 
home in the Andes, its cushioned toes are com.pletely 
divided, and its nails project so as to hook downward, 
and give it a secure hold among the crags. 




The Deer family have solid, deciduous horns, whichi 
are cast annually, and at each renewal grow larger anda 

ire branching. In the adult, the horas first appear i 
cartilaguioua outgrowths, and remain covered by a vel- J 
vety skin. This is supplied with blood-vessels, until theJ 
ultimate branches are formed. Ossification now begins^! 
and the arteries are constricted by a circular bur of hone-I 
round the base of each horn, whirh in its growth gradu-l 
ally shuts off the bloovi, that it may not by a sudden 
stoppage rush to the tirain and produce apoplexy. Thi 
velvet, now deprived of its nourishment, soon withei^ 
and is rubbed off, leaving the white horu beneath. 



iu 
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The Virginia Deer ia the oommon Deer of the Unitw 
States. It differs in size according to locality, the South- 
em specimens being smaller.* Its antlers bend forward,! 




Irgiiita Den. tA-) Dw >'''t;l'Ui.»; 



with varying prongs. The males while fighting some* 
timt's interlock their antlers, and unable to release then: 
selves, perish miserably. The spotted young are callef 
Fawns, and may be easily domesticated. The sagacity ( 
the Deer is shown in taking to the water when hunt* 
with dogs, its greater height giving it a footing, whild 
they, compelled to swim, are comparatively helpless. 



allshting upoi 
ptianiliag in 



^at doetroyor of rattleaniLkee, rutting them to pf 
1 them with all fuur feet.— Its skin if tADoed by the IiuUans B 
solution of its owii tiroilvB, and \3 taio"!™ u& "'Xiuc^.dtiii." 







■ 


Pla. MB H 


1 E 




1 ■ 


miMkJ ■ 


■ 


^^H\ 


P'^ 


kM 


^K,'~-:^- 


ffe»^S!A'fc^y 


^irT\^^ 1 




SM^BWl^^^^K^^^' 1 


f:'.&^-£^WA ^^ ^ ■ 




^^^fmm: ,- ■ 




fiVr-vxt mprlbhi. Rwbuck. (AO ^| 




FiQ. aw. ^M 




V ^ ,: -^^^B 


'^M 


:^&'S'^w3 




"^^9 




%-. ^i^^liiB 




im^M^^B 1 




e»"nM conaof^B'rii. ■Wftp\tt. tij.^ ^M 


t 


i 



BBjUTCH VEBT£BBATA. 



The Roebuck (ro'bak), marked by its white haunches,! 
is the smallest nf the British Deer. Its short, straight! 
horns are divided into three branches. Unlike other deer,B 
it pairs for life, and lives in families. 




Sang-\feT tarin'itm ReUidea. (,V.) 

The Wapiti (wSp'l tl), or American ER; a congener ofl 
the red deer or stag of Northern Europe, has long, branch- 
ing conical horns, sometimei 
(, A km six feet apart at the tips. 

^ \ / m. The iPOTn^eer* has widely? 

j' a A^j^^ spreading hoofs, as a special'" 

Oh ifl Mr^m^f^ provision for traveling on 

^F^^B mt B« ^^& ^^ snow ; while to give a 

^k^^V ^ggyVg^K secure hold upon the crags, 
V^^f ^^M ^^^ the toes of the closed foot 

lioof o( Reindeer. Closed and open. are firm and pointed. In 



• The Caribou 
wltb the Reindeer 
generattoDB, show t 



(fall" 1 Mo) of Nnrth America Is by some considered Idsntioat 
of Lapland, and, if doinesCioated, woidd doubtlees, in a few 

s raany vurletioa. 
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glimmer, it subsists upon Arctic shrubs, and in winter, 
■upon moss, which it detects under the snow by its keen 
smell, and digs up with the palmated tips of its antlers* 



The Moose, unoe abundant in the northern pat'ts oi 

tforth America, is now becoming estinot. Its broad, 

palmated horns, weighing fifty to sixty pounds, are used 

I bending down boughs and plowing up the snow. The 

tender bx'aniihes of small trees are often obtained by the 

• HameBBed to a aladgo, witli Duly a collar and a. trace passing between its 

3, oEid E^ded by a siagle reiu attached to ita aeck, the Heindeer cRsily dra'WB 

t loasteF over tliG saav a haixdred mjlee a day. It hoH boen known to run 

B milea in an hoar and 150 in 19 hours. To the Laplander, It is at c 

i, oow, Hud Bheup. Its horns supply tools; its hide and hair, olothing; 

s SeBh EUkd milk, food. Withont it Lapland ■would bfi uniniabitatile. 

mta reckon their wealth hy their reindeer, as the Araba do by their 
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animal's riding down the main stem. For defpn.se it r* 
j.,jj_ gpj^ lies upuu its horns a 

rapid blows with 
fore feet, a strobe ofl 
which has been kuownip 
to kill a wolf. Its paca] 
is a quick trot, the i 
being lifted so as to pen 
over fallen trees or oth- 
er obstructions withoulil 
apparent change of gaitl 
uo horns, the inalo. 





CamdopdT'Mlii gira/'/i. 



adapted by its long neck* to browse upon the 
branches of trees. There is an apparent difference in the 
length of the fore and hind legs ; but the heads of the 
humerus and femur ai-e on a level, and the great height 
of the fore-shoulder is caused by the length of the scapula 

1 mammals—is not. 



r 
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I 




its greatest H 

I 



and the spiuous prooeasea of the vertebrEe. As its 

enemy is the low-crouching 
lion, that usually springs upon 
its prey from behind, its eye is 
so placed on the side of the 
head, that it can see V>ackward 
Bs well as forward ; and, 
the danger is from below,, 
while its food ie above, the- 
aensitive tufts on the tips of 
its skin-covered horns indi- 
cate, as it stalks among the 
trees, the presence of leaves 
overhead. Its chief reliance 
for defense is on rapid and 
powerful kicks — sufficient to 
break the skuH of a lion. The 
tongue is prehensile and capar 
ble of lateral expansion, as 
well as of great elongation. 
Its colors harmonize with the 
branchless trunks among 
which it stalks.* 

The Ox family includes 
those ruminants which have 
the horns covering bony corea 
as shells, which, with a single exception, are persistent 
Usually the females, as well as the males, are thus armed. 

• "In the case of the Giraffe, which is invariably met bdiodb venerable for- 
CHtE, where innmnerBblH hlaflted and weather-beaten trunks ocoiir, I have re- 
peatedly been in doubt m to ita presence, ujitil I had recourse to my spy-glass ; 
and on referring the ease to my savBge attendanta, I have known oven their 
optica to fail, at one time miataldng these flilapiaated trunks for camelopards 
li^iall'Spardi') aofi B«:aln confounding real oamplopards with these aged vetewiM 



-^ i_ 



1 

I 
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Great range in variety of form and habit is exhibited. 
The Domestic Ox p^^ ^^ 

evinces no trace of its or- 
igin, or that of its numer- 
ous varieties. Endowed 
by the Creator with in- 
herent qualities adapting 
the genus to easy accli- 
mation, it is every-where 
foimd the companion of 
civilized man. There are 
in this country three 
noted breeds, each distin- 
guished for peculiar ex- 
cellenciea* 

The Short Bom, or 
Dv/rhami, from Durham County, England, is pre-eminent 
for beef. The Jersey, from the island of Jersey, is un- 




Teelh at Herblvont. 




Bditau'rut. Sbort Horn, 



rivaled for the quality, and the Ayrshire (ar'shYr), from 
Ayrshire, Scotland, for the quantity of its milk. 
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Fib. 403. 




A wild breed, pure white in 



country* Originally ranging in 
greater part of 
North America, it 
is now said to be 
found only in the 
Kouthern portions 
of British Colum- 
bia ; except a 
small herd pre- 
served in Yellow- 
stone Park by or- 
der of the Govem- 

' Having the diatinctivB hnmp or 
not a Ba3aIo, aa it Is ^nerally called, 



color, l)ut with red i 
and brown mu^le, 
still preserved in ths? 
park of Chillingham, | 
England. 

The Bison (bi'sAn) is I 
the only bovine (bO'-vin)-! 
[note generic name 
family], except the Mm 
Ox, indigenous to thfl 
immense herds over tha 
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The Indian Buffalo, originally an inhabitant'of Soutli*J 
ern Asia, though an animal quite different from thei 
docile ox, has, throughri 
the agency of man, 1 
come distributed as 
beast of burden, to th^ 
Pacific on the east i 
the Atlantic on 
West. Through neglect! 
it has become semi-wildj 
in many localities 
"" " """" '"'""' ' Southern Europe, yet it| 

may often be seen with a ring in its nose, slowly toiling* 
about the Italian towns, and even in the Campagna otT 
Rome, 




BHi grUn'ii 



T.lt. (A.) 



The Yak (ySk), or Grunting Ox, is found both wild 
and domesticated in Central Asia. Its characteristics are 
so modified by subjugation as to produce many tame 
varieties ; hut its great development of hairy coveri: 
proves its adaptation to the colder flimates. 

The "■'•/. is a beast of burden on ftm eB-a^^tn coaat 



are 

tne ^m 

1 
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I Africa, in the Indian 
lArchipelago, and 
l,throughont Southern 
JAsia.* 

The Ohamois 
■ishfim'mS) inhabits the 
|Alps, living in small 
■ flocks iipoii the giddy 
■heights where the eye 
«an scarcely detect 
banding-place. 
^Springing diagonally down an almost perpendicular rock 
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and striking the face of the cliff three or four times ' 
with its feet, it -will land securely at the desired poiut,* 
At a suspicious sound, a flock will 
stand for an incredible time as 
quiet as the rocks arouud themj 
hut at a signal of danger from J 
the sentinel, all are away witl^ 
the speed of the wind. 

The Ofizelte (gA zei'i hi 

elegant form ; black, round, and I 

thick horns; large, dark, and lua- | 

trous eyes ; t and a swiftness so 

™. ^. ,„., gj.ga^j Va&i the greyhound can not 

overtake it, unless it halts through curiosityto face the dogs. 

The Koodoo (kdb'dciO) is characterized by its curiously 





A ka aa. KuoUoo, 



'feff&lted borns. It inhabits South Africa, and is exceed-| 
wi^y hasSsome and graceful. 



* Tbongli Chamoia-huntiagBmaiiK the Alpine foatui!! 
peril, BO that in one iiietiince, FnClier. bod. and grandf 
In the pursnit, yet the ocoupation is so faaoinating as tc 

/ Tbeae are so proverbially beautiful as to give rise lo the euj 
e}-ed. " (See Moore'a " Lalia Bookli." — " The T\tii "^Qiatavata.''^ 



ia attended vith gi 
successively perlsheSi] 
rarely rellnqulahed. 



CLASS HAUUALU.. 



The G-nu (nQ), [Common and Brindled], resembles the 
horse, buffalo, and deer. It is, however, a bovine antelope* 




A gnO Owl 

The Chjt (o riks), or Gemnbok (gemz bOki, is sometimes ' 
I called the " Umc-orn," as its p,„ ,,3 

straight horns, seen in profile, 
I so exactly covt-i tach othei as 

to seem but one It is the 
I only antelope that defends it^ 
I self against the hon recpumg 
I its enemy on the pomt of it% 
I sharp horns, ^hich ^lene i'. 
I natural bayonets 

• " Onus live in hflrds often nuxint with 
Oatrlches, Zebras, ajid r>irair<iB In one great 
lOBBB. "When alarmed they spnnK up and 

whisldcg their tang white tails piirsae one another at full epoed pawmg kiok- 
Ing, ond the bulla flghtmg and tumbling Anwn at every ahock This stranse 
conduct has given them tho Dame of "Wildabeeste am ng the Uutth BBttlere. 
Qsus are bo timid, that at the BrEt ajght nf a efrange obnect the; will set off 
half-oraBy with tear but their Guriosity Boon Isada them to cetom, to In- 
Bpeot If, tbougli at tho nsk of then lnea A Vmitw "Vrs Ti eTe\^ t^-wg. » "w^ 




isbok (A) 



1 
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Unlike those of other Antelopes, the horns of the 
Prong-horn are deciduous. 
The core, however, is not 
exposed, but is protected by 
a growth of stiff hairs. 

The Mountain Goat is ex- 
tremely rare, though some- 
times found on the higher 
slopes of the Rocky Mount- 
ains. It has small, jet black, 
ringed horns, and long white 
hair. 

The Mountain Sheep, 
found wild on the Rocky 
pione-hom. (AO Mountain slopes, has a con- 

vex forehead, horns directed backward, then spirally for- 
ward, and two kinds of hair, one being crimped. It feeds 
on grassy knolls surrounded 
by craggy rocks, to which it 
retreats when attacked by 
wolves Its horns sometimes 
grow so long and curve so far 
downward and forward, that it 
can not graze on level ground. 
It was formerly supposed to 
inhabit only the higher and 
more inaccessible cliffs ; but 
more recent explorations have 
found it at home in the Bad Lands about the sources of 
the Missouri and Yellowstone rivers. 




Aphi^'tvt Bientd'nut. 



handkerchief to the muzzle of his gun, has thus enticed a herd within musket 
ranffB. Me must look out, however, leat they charge down upon him bo si 
«« In turn to put Aim to flight."— Wood. 




Tlie Domestic Sheep exhibits no less than forty well- 
Kipiarkeil varieties, and yet so shading into one another, 
haX all have doubtless p^^ 

|finated from a coni- 
ion stock.* Its sharp, 
jel-like incisors and 
eleft upper lip enable 
; to bite closer than 
he Ox, and thus pi''j- 
ure sustenance where 
phat animal would 

The Goat, in o-* «•-. 

Icfending itself, rears upon its hind legs, and comes 
lowu head first upon its opponent with the weight of 

• The influenoe of ollmate ts remarkably shown in the tendeney o( the Merino 
breed to develop an additloiial pair of horos when transferred from Spain to 
Peru. A breed found En Syria have tails weighing from Beventy^To to a hundred 
ptninda. 
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ita body ; the Sheep rims forward and butts with tb 
combined force of its weight and impetus. 



1 Gottt in having longei 
stronger horns, 
two longitudinal 
ridges instead of one, 
a.nd their transverse 
markings knotted. 

The Goal, notwith-J 
standing its diversity-l 
in form, color, 
of horns, and in fine« 
neas of hair — which iq 
some species approxi 
mates woo/— possesses characteTiaUcs bringing it into t 
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unity of a genus. It is an indiscriminate feeder, thriv- 
ing upon many plants that are poisonous to other rumi- 
nants, and thus serves in the great creative scheme to 
diminish weeds that would become excessive in grazing 
districts.* It is the 
cow of the European 
peasantry, a pair 
often yielding half 
the support of a fam- 

ily. 

The Goat inhabits 
the lower stage of 
mountain slopes, the 
Chamois, the middle, 
and the Ibex, the 
highest-t 

The Musk Ox, so 
called from the flavor of its flesh, inhabits Arctic North 
America.! It feeds on grass and lichens. The horns 
widen at the base, so as entirely to cover the crown of 
the head. 

ORDER CARNIVORA (kSr lllv'6 r6). 

To this order belong those animals which are flesh- 
eaters. While some, like the Lion and Tiger, are strong, 
a^le, and with the special senses highly developed, others, 




• It prefers etesp and Bolitary places, leapinn sinRly, or even when two are 
tied together, oct^ohh fri^htfu! cbasms, and always alif^bting in concert at the de- 
Hired spot. If tvo meet in a. narrow path, one will He down and the other walk 
over ita baolc— Oashmera ahawle. kid gloves, morocco leather, goat's-hair wig?, and 
rook venison, are luxurieH derived from these humble but useful animals. 

* The Btcry of the niex throwing itaalf from lofty precipices and landinn upon 
Its horns Is considered a myth, though often reported by the earlier Naturalists. 

t The Keqalmanx hunters will attack this Irritable animal with only a knife, 
aa4 tamli^ arouod quieter than it can wheel, atah it ta aea\'ii, 
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like the Walrus and some of the Seals, are timid and 
p,o. «,. retiring, falling an easy prey 

to their enemies. 

Among their anatomical pe- 
culiarities are (1), their denti- 
tion, marked by long, sharp, 
canine teeth, the last molar 
Skull of » carnivorous Aiiim»]. ^j^ gg^j^ side, abovB and below, 
being larger and sharper than the others, used for crush- 
ing bones, and known as Tia isa 
the " carnivorous tooth " ; 
and (2), their feet, which 
are, in the more typical 
forms, provided with toes 
armed with sharp claws. 
These anatomical pecul- 
iarities afford the basis 
of a classification. 




1 — 4 2-2| 
1— _* 2 — 2, 

t — 4' a - 3 f 



3 — 3' 2 — 2 
3 — 3 3 — 3 






-retractile, 
itractile. 



-retractile, 
^tmotlle. 
-retractile. 
itractiie. 



Vmei. lie 



t- 3 2— _2| 

1-3' i"-ir* 
1 — 3 3_— 3, 

:-*' B-af' 

^-Tg' i^Ti J Claws retractile. Zlon, <<c. 

□definite Claws on poeterior faet aeXy. Ifoftnt. 

-In^tf Claws on posterior foet only. Band astt. 

S mentory B — 6 P 



' ICIawB on all Qie feet, 
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The Baccoon-fox of Mexico, and the south-west por- 
tions of the United States, is raccoon-like in appearance 
and habits, but difEers 
in the length and size 
of its banded tail, and 
its more arboreal life. 
The California miners 
make it a domestic pet. 
The BaccQon is the 
only representative of 
its family in the United 
States. It derives its *™ .- «. ™. «-w™u.v*. 

specific name from its habit of dipping its food in the 
water before eating. Though its entire foot is naked, 
yet in walking it does not bring its whole sole to the 
j^ ^^ ground. Omnivorous 

in its food, it is, ac- 
cording to circum- 
stances, a fisher, a 
hunter, a trapper, a 
reaper, or a fiy-catcber, 
having the instinctive 
cunning of the fox, 
the inquisitive med- 
dlesomeness of the 
monkey, the greedi- 
ness of the bear, and the slyness of the cat. 

The Bern- is a typical example of a plantigrade (see 
Glossary). The entire sole of the foot applied to the 
ground ; the broad flat crowns of the molars ; large, 
curved, non-retractile claws ; smooth tongue ; mobile nose; 
circular pupils, and short tail, exhibit such variations 
from the strictly carnivorous animals as b^X-oVfttv ^'&.««'«cX 




Raccoon, 
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habits of life. Bears are carnivorous only from necessdty, 
P,g ^ their preference being for roots, nuts, 

honey, and even insects. Neither 
species will ordinarily attack a man, 
and the traditional hugging to death 
of their victim, started probably 
from their habit of holding their 
prey, as a pig for instance, between 
their fore-paws and breast, and walk- 
ing off with it, for a short distance, 
on their hind-legs. The single Amer- 
ican genus is thus tabulated : 




0, aide view or Bear's upper jaw. 
b. Top view of Bear'B lower jaw. 
f. Bide view of jaws ehnt 

TitBREeTRIAL OHLY. J 



. Black Bear. 
QrizEtf Bear. 
WliiteB«ar. 



While the following species is limited to the Rocky 
Mountain regions, the Bkich Bear, under a variety of 
names, is distributed over North America. It feeds on 
berries, acorns, and succulent vegetables ; and will occa- 
sionally raid the farmer's pig-sty. It is also known to 
e^Jml? trees for honey, of which it is very fond. Jn the 




■■ colder latitudes it passes the winter usually in ti hollow 
^ log, hiberaating. It has a habit of sucking its paws even 

1 in the summer for hours at a time, with a ptculiar 

I grunting noise, p,n ^^ 

The drizzly 

I Sear, so called 

P because of the 

^ intermixture in 
its fur of grayish 

i hairs with blai;k 

I and brown, is 

I the most fero- 

P'Oious of the 

^Korth Ameri- 
ca a camivora. 



I 
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Its sharp, powerful claws, often five inches long, movel 
independently of one another, and, when the animalf 
strikes with its pawa, cut like so many chisels. ItB 
strength enahles it to drag off a bison ; and when acting: 
on the defense is considered the most formidable animalj 
of the New World. 




■ ia the litij^L-sL. iiirtjibL-i- ui iia family. 
It feeds on seals, fish, and walruses, which it pursues in. 
the water, swimming and diving with great skill. Ta>i 
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secure a Ann footing on the ice, the soles of the feet are 

thickly covered with long hairs. It passes the winter 

months without hibernating. 

The Weasels are greatly diversified in sizej hahits, 
I color, etc. The more typical have fine fur, short legs, 
I and slim, flexible bodies, which enable them to pursue 
• their prey through small openings. Nearly all have 

glands secreting a disagreeable odor. Differences in 
■ dentition and manner of walking afford a means of tab- 
I ulation. 





..Teetli = 30 


oner. 




Teeth = ai 


8ku«k. 




Teeth = aw 


WolterUit 


BIAL 1 


Teeth = 31 


Mink. 


'] 


Teeth = 84 


IF«»rf. 


iDigltJKnuie 


Teeth = 38 


«»4*r. 




. Teeth ^ 38 


Bahii. 



B Thei 
^H' though i 



River-otter has but one species in North America, 
it ranges from Hudson's Bay to ttieQiiM ot^^'ssx^'j 



i 
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ico. It« webbed feet exhibit an approach tw the amphibi- 
ouH mamniala. The peculiar position of its eye enables 
it, with a slight motion of the head, to see the fish on 
which it preys, whether swimming above, below, beside, 
behind, or before. It burrows in the banks of streams, 
forming an entrance under water, and providing numer^ 
ous cells to occupy, according to the height of the stream. 
Its pastime of sliding in companies into the water, down 
a snow-bank in winter and a slippery clay-bank in sum- 
pjg ^j mer, presents a sin- 

gular feature of ani- 
mal life. 

The Skuiiic is 
dark brown or black, 
and is ornamented 
above with one or 
two elongated 
patches of white, 
which may extend 
from head to tail ; 
but individuals dif- 
fer in their mark- 

voked, it emits an intolerable odor that few animals can 
endure. The fore feet are adapted for digging burrows, 
in which it hibernates without becoming torpid — entei-- 
ing its retreat in the fall, fat, and coming out in the 
spring, lean. 

The Badger, inhabiting the western part of the United 
States, has long hair and a short tail. Its stout claws 
are well adapted for burrowing. Though so peaceable as 
to resign its nest without a struggle to those much 
weaker than itseli, it can bite laote fiercely than any ani- 




mal of its size. Its skin is ro loose and thick, that while 
I the teeth of its assailants can ma.ke little impression 



I upon it, the Badger can turn itself round in it, so as to 
reach and bite them. It feeds upon smalt aninmls, -which 
I it digs out of their burrows, leaving dangeroiLs trap-lioles 
I for the unwary traveler. 
The Wo Iverine 
I (■w<5Qi'vSr en) inhabits 
I the northern parts ol' 
I Europe and America. 
I Extravagant stories are 
I told by trappers of its 
I strength and ferocity • 
I whereas it is harmless 

[ to man, and only annoying by devouring animals caught 
i in traps, and by destroying the hnnter's hoards. With 

• TliiM we are gravely mformed that the Wolverine will drop t 
npon the back of an animal paaaing uiideniBftth, and, clInBina to its neck with 
I Idhk trenchant claws, tsar open the hlood-veasels until the v**^' v 
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a sagacity rarely permitting it to be ensnared, it skil 
^„ ^„, fully tears the trap 

pieces, and carries off tiu 
bait. 

The Mink ia brown,! 
with a white spot under I 
the chin. It is semi-digiti- 
gradc and semi-palniate 
,',UTK.' .,„-^v,<„. ii.,u«. ,„., {webbed), being thus fitted. 

hunting in the streams for fish, frogs, etc. 





AiWrttM trmin'ltii. 



The Weisel, at the north, during siimmer, is reddi 
brown above and white beneath. It changes from browuJ 
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to white in October and November, and back again in 
March, except the extremity of the tail, which is always 
black. At the south, the same species does not vary its 
fur. These alterations are eflEected, not by shedding the 
coat, but by changes in the color of the hair. Weasels 
destroy mice, and hence 
are beneficial to farmers.* 
The Fisher and the 
Sahle are native repre- 
sentatives of the genus 
Mustela (mQs te'ld). The 
former is the largest of 
the known species — its 
body sometimes measur- 
ing three feet in length. 
Though commonly called "the fisher," it has never been 
known to fish, " The stealer " would be a much more 
appropriate name, as it has been known to take the 
round of a hunter's traps during the night and steal the 
captured game. The native food of the Fisher consists 
of small mammals and berries, particularly berries of the 
raountain-ash. Once ranging throughout New England, 
and south to Virginia, its present limit in the United 
States east of the Mississippi River is mostly confined to 
the northern regions of New England and New York. 




• Their carnivorous propensitiBS are, however, not imfrequently diaplayed in 
the hen-rooet. An Erinine has Iieen knaivn to kill forty full-grown fowls In a 
single night, as It devours the brain and euciu the blood, but nevar eats the flesh 
of an animaL Its mode of attack Is to pounce upon its prey transvereely, and 
piercing the brain at a single bite, to throw itself lengthwise upon the body, io 
which it clings until the death of its victim. Its ability to bend the head at 
right angles witli the neck facilitates this mode of attack. — Ermine skinB have 
long been osed in England to decorate the robes of judicial officers, and hence 
their aasociatdon with ideas of moral purity. — The eipression "catch a weasel 
asleep " is based upon the ease with which the animal may be caught whan 
toaount ot tbe soundneBa of its BlombeTU. 




The Sable is arboreal, climbing with ease to the high-i 
est branches, hi pursuit of birds and eggs. Its fur will 
lie smoothly in any direction. 



The Dogs have hhiiit toes, (ivo in front and four be? 
hind, only moderately developed. The Dog never peri 
I through the skin, even in ttie hottest weather. 
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drinks by lapping, and so avoids the danger of bwallow- 
ing large quantities of cold water when the body is 
overheated. 

The Wolf, of which there is now considered to be but 
one species in North America, is the best representative 
of the Dogs. It generally hunts in packs. Unless im- 
pelled by hunger* they seldom attack prey larger than 
themselves, and they are so wary of traps that a traveler 
when pursued, has fright- 
ened them away by merely 
trailing a cord. Their bite, 
unlike that of any other 
animal, is a succession of 
quick, violent snaps. 

Of all the conquests 
achieved by man over ani- 
mals, that of the Dog is the 
most complete, and, per- 
haps, the most useful. Not only is he the sole mammal 
that has followed man to the ends of the earth, but 
more than any oth^ is he capable of education and 
disinterested affection. His habit of repeatedly turning 
round before lying down, is regarded as a singular reten- 
tion of his mode in the wild state t of making a lair in 

• Such is tlien their rapacity that they will malto a meal of a, harness, or 
even o( old shoes that may be within their reach. 

+ The canine (Mnin') race, like the human, inherently adapted to variation 
and dBTBlopment, throngh the inHuence of climate and condition, presents in- 
nnmerahle vartetlee ; though all are considered hy most naturalists as having a 
common origin and to be regarded of one species. Many have supposed the wolf 
to be the progenitor of the dog. But, while the osteological structure of the two 
is identical, the total want of similarity in disposition, especially in affection for 
man, their hostility to each other, and their permanent physical differences— as 
the obliquity of the wolTs eye, and ila drooping tail-oppose this theory. Besides, 
it ie as reaftinable to presume that the wolf descended from the dog, os the dog 
from the wolf. But no wild dogs— as, for Instance, those of the Antilles, la 
to have wpnmg trom domeatic varieties— have ever approiiiniaJjsft. ■*« <£lis« 
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the tall grass. The Dog attains maturity in two ; 

^ ___ and lives from fifteen ■ 

twenty. 

The Jackal derives 

specific name from \ 

golden tint of its peld 

Like the "Wolf, it hunts 3 

bands ; hut it ass< 

mure intimately with mar^ 

acting the scavenger in 

consuming the street oflfal 

in the filthy towns of Eastern Europe and Western Asia.* 

The Fox is mostly nocturnal, springing upon its prey 

as it passes by, or stealing upon it while asleep. Its 





dentition is calculated for a mixed diet, so that mai 
mals, birds, mollusks, and even grapes, furnish a daini 

isHoa of -Wolrea, Hence, with Pritchard, 
BO with thB race or Hogs, the varietleB ha' 
pair." It Ib, however, a mooted qaestion. 

" In Tinliihahited regionB. It often fefito apon tht 
bjr ISone, and beace the nhsurd Idea that It la the companion of that 
rune down his prey for Mm. 



I 
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meal. Ita characteristic is craftinesa* Its maternal in- 
stinct is also highly developed, and it will peril its life 
to save its young. Several species are often found in- 
habiting the same locality. 

The Hyenas are pecidiar to the warmer regions of 
the Old World. The enor- 
mous strength of their jaws 
and the size of their blimt 
molar teeth, enable them to 
crush the largest bones, 
which they swallow with- 
out mastication. In adult 
animals, the vertebrse of 
the neck often grow to- 

Str«a vtiiffS-rU. HjfDB. (A) 

getner, enabhng them to 

endure a violent strain. The toes are four, with blunt, 
non-retractile claws. The bending of the hind legs 
makes tiiem seem shorter than the fore legs and gives 
an awkward shuffle to the pace. The Hyena is the true 
scavenger among the mammals, removing offal which 
would endanger the health of man. 

The Oats, typical of this order, are all digitigrade 
(dl' git 1 grade) [toe-walkera]. Lest their claws should be 
blunted by coming in contact with the ground or im- 
pede their progress by getting entangled in the grass, 

* A tnmted tax. irill ran a long war Id a straight line, then doubling on 
its tntok, anddonly qiriiiK off to a great distance one side and quietly steal 
away, while the hounds are eagerly following np the scent ; it will leap from 
tiee to tree, md hide In some convenient hollow ; it will perfume itself with 
any odoronB tabtbuiae It may meet, In order to deceive the dogs ; it will run 
at fun jump to the crest of a hill, then quickly lie down, while the headlong 
qwed of its putinterB carries them pell-mell to the bottom : and even if 
naught it ^111 fefgn death, permitting Itself to be handled, Idoked about and 
eanlad away, without showing any sign of life until a chance of escape oBoia, 
irhen It will soddenly dash off, to the intense surprise of those whom It hM n> 
dercalT dqped. 



they are retiticiile, i. e., the upper tuLiiioiis ot the toei 
hold them back without any exertion of the will. Best*S 
lug upon its soft, padded feet, and with its clawBl 
sheathed, the animal steals noiselessly toward its prey, j 
As the fatal spring is made, the lower muscles siiddenly j 
contract, and, drawing the claws forward, bury their 'j 
sharp points in the victim's flesh. The tongue is 
ered with iTinunicrahle little hooks pointing backwanl. ] 





1. Clawa BhMilieU, 



These are for rasping the bones which it gnaws iot\ 
food, and beautifully illustrate the economy of Nature, 
which allows no waste. The whiskers on the upper lip 
are of great service to the animal while skulking about 
in the darkness, seeking its food. They equal the body , 
in width, and by indicating the breadth of any opening j 
warn it from attempting too close a bush, and thui 
causing a rustle which might alarm its prey. 

The OivpA (sivgi) has semi-retractile claws. It is alaf 
characterized hj a double pouch, secreting a fatty mm 
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LetJincy used as a perfume ; and by the pnpil of the eye; 
eing Lurcular during the pi ^ 

■ instead of vertical, as 

I the Cats. 

The Gfenet (je nei*) has 

[ retractile claws. It wages 

I war on rats and mice, and 

I in many parts of the East 

i domesticated. 

The IchneUlinill (ik no'- Vimr'n antbi. Civti. i ,V, 

■n6n) is semi-plantigrade, and has the pupils elongated 
b-ansversely. It preys on the eggs and young of the 
brocodile antl various reptiles, and is often doniesticated- 








The Ticipr, being destitute of a mane and tail-tuft 
ks the noble bearing of the lion, but is beautifully 
decorated with black stripes upon a ground of reddish- 
yeilow fur. tending to white beneath. Its ferocity, espe- 
cially that of the dreaded " man-eater," is fearful, while 
its strength euafcles it to carry off a buffalo thrown over 
ita shouldf-r. Inhabiting Southern Asia, its home is in 
the long jungle-grass, with the coloring of "which its 
stripes so exactly assimilate that it is impossible for un- 
practiced eyes to discern it at even a short distam^e. 
This adaptation of the color of an anuaaV 'i.ci 'Cu^ 'i^ 




Fllti agrU- Tleer. 

surroundiug objects La its native wilds ia teemed mim- 
icry, and is one of the most wonderful provisions of 
Nature. 




The Lion* is known as the "King of Beasts," more i 
from his majestic appearance than any nobleness of dia-'^ 



L soutbe^. 
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position.* The tail .is tufted, whUe the neck of the male 
is ornamented with a flowing mane that in somu varie- 
ties reaches nearly to the ground-f His tawny, uniform 
color, closely corresponding to that of the desert tracts 
in which he lives, aids his concealment in stealing upon 
his prey. The pupil of his eye is round, giving as ex- 
tensive horizontal vision as vertical ; and his strength is 
such that he can carry off a cow with ease, even leaping 
broad dikes and keeping ahead of pursuing horsemen 
for miles without dropping it. He naturally feeds at 
night, so that his apparent magnanimity in sometimes 
sparing man and beast during the day is only because 
he is already satiated with 
food, IJike many other an- 
imals, he has no desire to 
kill merely for the sake 
of killing. 

The Leopard (lep'Srd), 
now considered identical 
with the Panther, inhabits 

,- . T J' J ii_ ji FI'H» ItopAr'^ai. Leopard, (A.) 

Africa, India, and the ad- 
jacent islands. Its mimicry is striking — its skin being 
marked with circles of dark spots, corresponding to the 
leaves of the tree among which it conceals itself. In 
Java there is a black variety lately discovered. 

• LivingBtone and Gerard pronounce him cruel and cowardly. He BocursB 
hla prey by lylne; in ambuah till it cornea within reach of hia terrible bound, 
snd If the first Bpring falls, like the tiger, he aneaks back to bis covert sshamed 
and disappi^nted. In fact, Ma speed ia too alow to permit his overtaking his 

t It is antotod by some ti-avelers that the roar of the Lion is terrific beyond 
deaoription, while othoTB declare it to resemble the discordant cries of the ostrich. 
Probably the degree ot fear arouaod colore the narration. Since the Lion's larynx 
ia relatively larger than that of any other mamma], there may be do exaggera- 
tion in the Btatament that its roar sometimes shakes the ground like an eacUi.- 
qiiBkB, and oaiziea dread to overy animal within heaimK. 




The Puma (pci'md)* inhabits North and South Amei> 
ica. Its unifunii dun color gives a mimicry for its pro- 
tection while crouching upon the branches of trees, J 



,:;,^t,sab. 


: 


\\^::M. 


r -..r;,-. 



F^'lu t'6H pit or- Punux, 

Having a black tail-tuft ani 
a sameness of color, it hal 
been called the " America^ 
Lion," though none of 
habits resembles those of its 
Alricmi namesake, except perhaps its cowardice, 
range of habitat is more remarkable than that of an^ 
other of the Cats, though it has disappeared from i 
long-settled parts of the Continent, through the pe^ 
sistent efforts of man to exterminate it. A black varietj| 
of this species is also said to exist in South America. 



• In dSffertint parta (if the Continent the Pojca is Htyled the " paintflr," 
"panther," the '■cougap" (feny^ifr), and e^en tie " ratamount." though there J 
o panther ia America, and the truo pattunQinl, \a ij^lb ™i.\4 cat of Em 



^K^ 
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The Jaijuar (jSgoar'), inhabiting thp warmer parb^ 
of America, is the New 
World representative uf 
the LeoparJ, though more 
powerful. The circles 
upon its sides have a black 
spot in the center, well 
calculated to deceive the 
eye as the animal ghd(.-s 
through the dense foliage 
I of the tropical forests in 

I pm-suit of monkeys, awiiiis in the lagoons for turtles, or 
pi'owls around the herds of cattle for 
iai'ger prey. 

Domestic Gat. — No wild animal is 
known that can be the original of the 
Domestic Cat, though there are several 
which bear some resennblance to it. 
There is a marked difference in the 
length of the tail of the wild and the 
Still greater variations are found in 







I 



Ueail or Ja^ac. 



idomesijc species. 

Begs of the same race.* 

The Gaitadci Lynx 

nd the Wild Cat are 

^y some considered only 

geographical varie- 

8, and claim that 

3se, with a spotted 

Srariety inhabiting the 

ponthern portions of 



• Probably, arimals deaigDod by the Creator (nr i 
odenoleB to variation in form and uolor. according 
B, 90 that iodividuals may be more readWy 




i 
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sometimes to a length of two feet. The roughened 
soles of its feet enable it to ascend icebergs to a great 
height. It feeds on mol- 
lusks which it digs from 
their beds, and also on 
sea-weed. The Walrus of 
the North Pacific differs 
so much from the Wal- 
rus of the North Atlantic 
as to be considered a dif- 
ferent species under the 
name Boarmirm obesus caihrw^u, urn'm^. F«rSe»i. (A) 
(rds'mfi rus o bfi'sus). 

The Eared Seals are principally found in the Pacific 
. Ocean. The most important species is the Northern 
Fur Seal* which furnishes the rich seal skins of com- 
merce. Though once distributed over the north-west 





coast of America, they are now restricted to a few small 
islands in the Aleutian Archipelago. Each mother, in 
returning from a fishing excursion, will pass by thou- 

• The Sea Lion ia a species of the Eared Seal. In the harbor of San Pran- 
dBoo hondreds of these animals ore seen, scrambling over the steep rocks, biting 
sod poshiilg off their ooniradeB, and rolling over one another, keeping np, meea- 

wblla, « pecoUar and jucesBanC barking. 
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sands of young lying along the shore and bleating like 
sheep, till it comes to its single cub. 

The Common Hair Seals are not provided with ex- 
ternal ears. They abound upon the Atlantic coast, the 




Commou Hair SesL 



different species varying in length from three feet up- 
ward, and present great variety of color and marking. 
Their eyes are large, with an intelligent expression,* and 
the animal is easily tamed.t 

ORDER QUADRUMANA (kvv6d rc5&'m& nd). 

The characteristics which separate the members of 
this order from those already treated are : the opposable 
position of the inner digits and thumbs of both hands 
and feet ; the possession of flat nails in place of claws ; 
the eye-sockets entirely surrounded by bone, and the 
cerebral hemispheres generally well developed. The rep- 

• Emerging unexpectedly from the depths of the eea, with dripping mtuics 
(which aoroe species posseBs) and uttering a feminine scream, it is not strange 
that the imagination hae mistaken them for human beings and given rise to the 
legends of tritons, sirens, Hea-nyraphs, and mermaids. The Hair Seals have the 
singular habit of swallowing stonea, as many as four pounds of sharp pebbles 
having been found in a single stomach, but no satiBfaclory explanation of this 
phenomenon has been given. 

+ The WalniH and the Seal furnish food, light, fuel, clothes, thongs, boats, 
and hunting implements, to the inhabitants of the Arctic regions. Some Natn. 
raHglM separate the Walrus and Seal from the Camivnra, and class them in a 
dltUiuJt order, oalied PtrwUpatia. 
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resentatives naturally fall into two divisions; the Lemurs 
(le'mSrz), restricted to the Old World, and the Anthro- 
poidea (fin thr* poid'Sd) of both hemispheres. Though 
now only found in the Old World, Madagascar presenting 
the greatest variety of forms, geology 
has shown that the latter once inhab- 
ited America. 

The Le-mv/rs" present many points 
of structure which might unite them 
with lower forms were it not that 
their more important peculiarities are 

■^ '^ Footnod HBPd of Lemnr. 

distinctly ape-like. The muzzle is sharj) 
and fox-like ; the feet are prehensile ; the first digit is 
of large size ; and the second toe may be armed with a 
long claw ; but the other digits, including those of the 
hands, are generally terminated with nails. 

p,„ ^ The Aye-aye (i i)t in- 

habits Madagascar, where 
it has so long been pro- 
tected by the natives, who 
regard it with superstition, 
that it has lost all fear of 
man. With its large ears 
and acute sense of hearing 
it discovers the where- 
abouts of boring insects ; 

Ckdr^mai mmlagaicaHtn'^. Aye-&ye. .,, . , ., ■, ,, 

With its sharp teeth it pulls 
away the bark, and then with its greatly elongated and 



* Lemar maana spectre, 
stealthy atop of the animal. 
gaecBT Cat." 

t It ie an Ulustration of what je 
18 peculiarities which link it U 
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sleiid^r finger it withdraws the larva from its hole and] 
j^ ^ quickly devonrs it. 

The Specter, confined to a small 
portion of the East Indies, is alsff 
of nocturnal habits. This animati 
has the- hind legs foiraed for leap-B 
ing, Uke those of the tree frog— 
a resc-mblance intensified by the^ 
presence of a large sucker 
tached to the end of each toe.J 
The teeth, which resemble thoj 
of some of the moles, show theq 
animal to be insectivorous. 

The Graceful Loris inhabit^ 
Ceylon, Java, etc, Prowhng 
the darkness, it would be quite 
invisible, were it not for its round,! 
shiny eyes. Espying a sleeping 
larti •IK ip-r iritm. speeier. ^^^^ aTOong the branches, it creeps! 
toward it with noiseless, imperceptible movements, until! 
it can place its fingers over its prey, when, with a motion; 
quick as a flash, it seizes 
it. Its diet is also vege- 
tarian, especially in its 
fondness for fruit. At- 
tached to a branch, and 
rolling its body np into 
a ball, with the head 
hidden among the legs, 
it generally spends the 
day sleeping. 

The Ruffled Lemur, inhabiting Madagascar, is largi 
' handsome. Wrapped up in vta long, bushy tail, 
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UTOunded with a com- 



P passes the day in sleep, and only comes forth at night 
to search for food, when it is very noisy. The male is 
of a deep black color, 
though the female may 
be marked with white. 
The second division, 
V^nthropoidea, includes the 
higher quadrum ana— those 
which have the cerebral 
hemispheres extending 
^posteriorly to a greater or 
Tless extent, and the eye-sockets ; 
Jplete ring of bone. 

The Mar^moset (mfit^mS zgi)* has not the power of 
, .„ freely moving its 

thumb ; and as the 
other digits, with 
the exception of 
the fii-st toe, are ter- 
minated with claws, 
its mode of progres- 
sion is much like 
that of the squir- 
rels. Its food is not 
{jrasped by the fin- 
gers, but held be- 
tween the fore 
paws. Several spe- 
cies are recognized 
ly Naturalists, all inhabiting South America. 





This little creature Is only six or eight inehea in length, nnd a eenlury ago 
in great eatimotion as a pet by ladiaa of quality. So great is its fond- 
ftH- iBSecIc. Hist it bus lieen known to tear out ftiolr t^WsiTiw ^wna »\*»Jt- 
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The remaining Monkeys of the Now "^Voi'Id tirt? quiK 
differt-iit from th« Old World forms. The nostrils i 
sepfiriited by a broad septun 
and the teeth nmnber thirty^ 
six. The tail is often prehen- 
sile, and the thumb, which is 
sometimes wanting, never haaj 
the freedom of movemena 
which is characteristic of thq 
first toe. 

The I*itheciti. sataiias (pi-J 
ihe'sifi sa'ifinas) is remark-J 
able m that its head is covere 
by long black hair, which 1 
a distinct parting along 
crown. In addition to tliiis, 
the sides of the face and chia-i 
supijort a large growth of lond 
hair, resembling whiskers. 
Though having good vocal ov-. 
gb'ns, their cries are not to be compared with those ofl 
the foUowing genus. ^^ ^^^ 

The Howling Mo7ikei/, ^^^. \^ 

by a special hyoidean ap- 
paratus, is given the power 
of producing a call ex- 
ceeded in its depth and 
dismalness by no other 
animal. Besides this ac- 
complishment, it iisea its 
long tail as a fifth hand, 
the muscles being so strong that they can 
the pendant body, and may even remain 
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after death. Large numbers of this species are captured 

by the natives of South America and used for food. 

The Gehua (se' bOs) Monkeys are those most often 
met with in menageries and seen with organ-grinders. 
Many of them are of a most 
affectionate but jealous dispo- 
sition. Closely related are the 
Spider Monkeys, which have 
the thumbs rudimentary or 
absent. They receive their 
name from their long slender 
limbs. They abound in the 
tropical forests, seldom leav- 
ing the trees, where they 
gambol among the branches 
with the greatest agility. In- 
dividuals have been observed 
to jump from a tall tree down Afiu» peniadjctnia. 

, apWet Monkey. (A-) 

to a lower one fifty feet dis- 
tant* Their tails are not onl^ used to assist them in 
climbing, but, not imfrequently, to carry their food to 
their mouths. 

The Old "World Monkeys have the nostrils but little 
separated from each other, the teeth, thirty-two in num- 
ber, and the tail, which is never prehensile, extremely 
variable even in a single genus. Though the thumb 
may be absent, when present, it is opposable to the fin- 
gers, having free movement, and the digits are always 
armed with nails, never with claws. Cheek-pouches, 

* When these animalB wleli to cross a river, the stroneese ascend a, liigh tree 
overlooking the Btream. Tho leader securing hia tail firmly to a limb drops 
downward, while the next attaches himself to his predecessor, and so on, form- 
ing at last a long olukin of monkeys. This swings to and fro until the end mon- 
har graaps a limb npon the opposite banli. Along fh^B \vi\n% «as^T^<sc \!A&«b 
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ripening into the mouth, are present in many of the I 
f( ii-ms, though not characteristic of the group. The I 
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brain is generally well developed, and the auima 
more intelligent than their New World relatives. 

the troop pass over, a mlBolilevDUB monkey occaaioinlly playing off a 
Joko on BoniB roember as he hurriea forward. To get the Inldge aoroaa, 
monkey letE ffo and the ohaln swings over, perhaps duddng one oi 
I'-liing at the brancliea. proceed on tholr Journey. 



^k^- 





V The Baboon (i>si? cibn') of Africa, with its dog-like 
muzzle, is the ugliest and most ferocious of the Mon- 
keys. It dwells among craggy rocks, which it climbs 
with great agility, and fragments of which it wiU throw 
at those who attack its strongholds. Its food consists 
[■of bulbous roots, eggs, insects,* etc. 

The Mandrill (man'dpii) is conspicuoiis for Its variety 
,of color — its no.se being red, ^^ ^^ 

■ith a bright scarlet tip ; its 
iheeks, a brilliant blue ; its 
^ard, a citron-yellow ; and its 
itwdy, a grayish brown, tinged 
.above with olive. Its tail is 
much shorter than the Bab- 
oon's, measuring little over 
.an inch in length. It inhabits 
ihe west coast of Africa. 
The Macaques (mS kak') 
mnd in the Malay Art^hi- 
ilago. Northern Africa, and 
uthern Asia, where they 
in raid plantations, doing 

!at damage, though the superstitious natives seldom 
lunish them. Representatives of this group are to be 
len in every menagerie — the Rhesus (r-s'stts) Monkey 
ing most common. The Barhary Ape, of which a 
.all colony has lived for centuries on the rocks of 
■Q-ibraltar, is a related form, and is the only European 
Monkey, though indigenous to the north of Africa. In- 
habiting the precipitous sides of the Rock, it enjoys an 
exemption not accorded elsewhere to its race. 

whipping off Uieir Btinea eo 
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The Priiboiicis Monkey of Borneo haa a flabby nos« 
six inches long, the tip con 
ing quite below tlie lowee 
point of the chin. 

The Sacred Monkey 
ceives divine honors from thi 
natives of India, who behevj 
it a metamorphosed princffl 
and punish its slaughter bjj 
(ieatli, although a trifling fine^ 
compounds for the murder o 
a man.* It is permitted toJ 
ravage their gardens at "will- 
it being considered a great honor to he rohbed by it- 
even hospitals being erected for its reception, when sick 
or injured. 




ProboneU Moiikej. 
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We now come to the Apes — Monkeys of considerable 
size, having no external evidence of a tai I , without 
cheek-pouches, and with elongated ^^ ^^^ 

fore limbs. When standing upright, 
an unnatural position, they rest on 
the outer edge of their feet, since 
they are not able to place their soles 
flat upon the ground. 

The Sumatran Siamang (si' S- 
mSng) derives its specific name from 
the adhesion of the second and third 
toes as far as the joint that bears the 
nail. It has a vocal organ resem- 
bUng that of the Howling Monkey. 

The Gfibbona of Southern Africa and Malay Archi- 
pelago are distinguished by the length of their arms 
and the slenderness of their form. With a height of 
Yig_ ^^ three feet, the reach 

of the extended arms 
is six feet, enabling it 
to swing through the 
air among branches 
twenty feet apart. 

The Orang (o pfing') 
is also adapted to an 
arboreal life. It in- 

Borneo and Sumatra. In the wild state it is frugivoroug 
(fruit-feeding), not even eating eggs, though the teeth 
are adapted to either vegetable or animal food. Matured 
Orangs reach a height of four feet, their long arms en- 
abling them to span seven feet. At night they rest, 
stretched at full length, upon a bed ot btaTiC^i^?, ^Vv^V. 
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they have broken off or bent down and placed con- 
veniently for a support to their bodies, each hand grasp- 
ing a limb which it clutches mechanically. 

The Chimpanzee (chlm pfin'zej is widely distributed 
Pi^ i_ over tropical Africa, 

where it feeds on 
fruits, being an arbo- 
real animal. Like the 
Orang, it is known at 
times to construct in 
the tree-tops platforms 
of bushes, on which 
the female may rest 
and care for her off- 
spring. Naturally of ' 
a timid disposition, it I 
will bravely defenij 
itself when attacke( 
PuU-grown individual 
They are the most com 




il' ser. Cbimpuizev. 



Troy lo its' Oi 

measure five feet in height. 

mon anthropoid apes of zoological gardens. 

Somewhat exceeding the Chimpanzee in size and of 
much more ferocious appearance, is the Gorilla (go ril'li 
the highest known animal excepting man. The Gorill 
has arms relatively shorter than the immediately previ-' 
ous forma, the legs and feet are better adapted for walk- 
ing, and the three middle fingers of the hand are united, 
leaving but two joints free, while the thumbs are short 
and rudimentary It agrees with the previous species in 
having thirteen pairs of ribs, the Orang only having 
twelve. 

In its habits the Gorilla generally lives singly or in 
pairs, feeds on various plants and fruits, and sometimes 



I 
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TToglodS-ai ffotifla. Oortlla. d^.) 



■aids plantationa. It is seklom domesticated, even for 
jaenagtirie exhibitions. 



J 
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Fig. 479. 



ORDER BIMANA (hlmA'nA), 

This order comprises only one genus and a single 
species ; thus, 

ORDER. GENCS. SPECIES. EXAMPLE. 

BIMANA. Homo, sapiens. Man. 

Man — the lord of the Animal Kingdom — is constructed 
after the same type as the cat that purs at his feet, the 
ox that he eats, the horse that bears his burden, the 
bird that sings in his gilded cage, the snake that crawls 

hissing across his pathway, the 
toad that hides in his garden, 
and the fish that swims in his 
aquarium. All are modifications 
of one creative thought, show- 
ing how the Almighty Worker 
delights in repeating the same 
chord, with infinite variations. 
There are marked physical pe- 
culiarities, however, which dis- 
tinguish man from the other 
mammals. Thus, the position of the spinal opening in 
the middle third of the base of the skull, thereby bal- 
ancing the head and admitting an upright posture ; the 
sigmoid S-curve of the vertebral column ; the ability of 
opposing the well-developed thumb to the fingers ; the 
shortened foot, the sole resting flat on the ground ; the 
size and position of the great toe ; the length of the 
arms, reaching half-way from the hip to the knees; the 
relatively great development of brain ; the freedom of 
the anterior extremities from use in locomotion, and the 
consequent erect and biped position. In addition, man 
is the only mammal that truly walks ; that is endowed 




a 



b 



a, Monkey's Hand and Foot. 

b. Human Hand and Foot. 
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with the power of speech ; and that is cosmopolitan, 
readily adapting himself to extremes of heat and cold, 
and making his home in all parts of the globe. (See 
Fig. 480.) 

There are intellectual and moral features, moreover, 
which place man high above all other animals. The 

Fie. 480. 





Skeletons of Orang. Chimpanzee, and Man. 

scope of his mind and the possibilities of an immortal 
soul, mark the rank of a being who is alone declared to 
have been created *'in the image of God." 

Common Or^in of Man. — While in the human race 
there is but a single species, zoologists are accustomed 
to speak of several very distinctly-marked varieties. In 
respect to the dividing- lines of the coiniriOTi\y-^xv\i\Cierci^\:^^ 
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five races, authors disagree. So that, although there are 
some di£ferences of structure and great diversity in the 
texture of the skin and the character of the hair of 
mankind in various localities, yet in the same nation 
there are similar varieties; and as marked diversities 
have repeatedly be.en observed in a single species of the 
domestic animals. We therefore agree with Dr. Prichard 
''that no other differences occur than may fairly be 
attributed to the differences of external circumstances ; 
and hence it may safely be concluded that the different 
races are all members of the same family, and the off- 
spring of one common stock." 



III. APPENDIX. 



MIGRATIONS OF BIRDS. 



Many species of birds leave certain localities in the fall, and, 
spending the winter at the South, retum in the spring. Why they 
do thus has never been satisfactorily explained. The failure of food 
in rigorous climates is, without doubt, the main faxjtor in the solu- 
tion of the problem, but it is by no means the only one. Birds 
might incubate in warm latitudes as well as in cold ; unless, per- 
haps, a second factor be found in the physical necessity of main- 
taining a uniform temperature. But individuals of many migratory 
species remain in the region of their nativity with no apparent 
inconvenience. Greater freedom from molestation in rearing their 
broods has been suggested as a thir^d factor. If it be so, then all 
southern birds should come north. Some birds return, year after 
year, to the same localities, as proved by tying bits of red silk to 
their legs; but it can not be positively asserted of many species. 
The southernmost limits of some individuals of a species may also 
be the northernmost limits of others, so that the species may be 
regarded as resident, though the individuals are migratory. 

The males of some of the Thrush family, as well as those of 
certain species of other families, in migrating northward precede the 
females by two or three weeks, while the sexes associate in going 
southward. 

It is not determined whether any of the northern birds migrate 
as far as the Equator, though many individuals of most of the 
species are known not to pass beyond the Gulf States, especially the 
southern half of Florida. The strictly insectivorous birds, as swal- 
lows, martins, etc., collect in flocks and leave earliest in the fall. 
They are followed by the granivorous when seeds become scarce or 
covered with snow. 

Extensive districts become gradually depopulated of certain spe- 
cies, while in other regions they multiply. After a time thft tortsvsst 
localities are revisited by the species that \iaA \>ecoTaa x\si»^ ^"^ 
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quite extinct, while the latter lose their abundance. Hence, to the 
annual migrations must be added others marked by cycles of years ; 
and not necessarily in lines of longitude, but as frequently in those 
of latitude. 

Birds come and go ; but whence they come and whither they go 
is a matter of conjecture. One morning the trees of Independence 
Square, in the heart of Philadelphia, were found filled with crows. 
Not a caw was to be heard nor a movement seen. The birds 
appeared to be awaiting in silence further instruction. After some 
time several new-comers glided among them, threading their way 
through all the flock, when suddenly the teeming thousands rose 
simultaneously and departed as mysteriously as they came. 

Glacier Theory. — A recently proposed explanation of the annual 
migration of birds is called the ** glacial," and is receiving much 
attention from ornithologists. It implies that in the so-called "Gla- 
cial Period," species now incubating near the present southern limit 
of perpetual frost, followed the retreat of the ice northward in suc- 
cessive periods, but returning each fall through the influence of 
habit to their original habitat — successive ages increasing the length 
of their migration. This theory also presents difficulties, and the 
problem may be considered as yet unsolved. 

HINTS FOR PRESERVING SKINS OF MAMMALS 

AND BIRDS. 

Mammals. — Stuff cotton into the mouth, nostrils, large shot-holes, 
etc. Split the skin from the top of the breast-bone to the tail, being 
careful not to cut through the abdominal muscles. Push off the 
skin, not pull it off from the body. Separate the limbs from the 
body, preserving all the bones, including the shoulder-blades. With 
a cleft stick slide out the tail, if covered with hair; but, if naked 
like the tail of a rat, cut it off, as it can not be skinned. Turn out 
the legs and clean away all flesh to the toes, leaving the tendons 
around the joints. Skin over the head, taking off the ears close to 
the skull, and preserving uninjured the eyelids and lips. Cut into the 
mouth on the inside of the teeth only to remove the tongue. Cut 
off the head, cleaning away all muscle and taking out the brain and 
eyes. While the skin is wrong side out and moist, sprinkle it 
thoroughly with a mixture of equal parts, by weight, of powdered 
alum and arsenic. Fill the eye-orbits with cotton. Push the sktlU 
and legs hack, supplying the place ot tTae ftesh in those portions with 
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tow or cottx)n. Force a wrapped wire into the tail, if skinned, to 
hold it in place. Leave the skin a few hours, flattened to bring the 
inner surfaces together, to absorb the mixture. Finally, distend the 
skin, without stretching it, into its natural shape, as nearly as pos- 
sible, with any dried vegetable substance. 

Birds. — Take the girth of the body over the wings with a slip of 
paper, pinning it in the form of a ring, and slide it off over the tail. 
Begin the incision with the lower third of the breast-bone. Cut off 
the legs at the knee-joint, and the wings at the elbow-joint. Skin 
over the head to the bill, pulling out the ears and enlarging the 
orifice to take out the brain by cutting forward into the roof of the 
mouth. In all other resi)ects proceed as with Mammals, with such 
slight modifications as will naturally suggest themselves. Most web- 
footed birds have the head too large to force the skin over. For 
these, skin the neck as far as possible, amputate, and after the skin 
is poisoned and turned back, an incision must be made on the top 
of the head or under the throat, by which the head may be skinned 
in the usual way. Then poison, turn back, and carefully sew up the 
incision. Great care must be taken to work the poison around the 
roots of the tail and the wrist-bones of the wings, opening orifices 
on the inside with the blade of the knife, and inserting a pinch of 
the powder. In the case of very long wings, after turning the skin 
back, cut a slit along the under-side of the arm and remove the 
muscles. Stuff cotton loosely into the neck and body and around 
the bones of the legs. Tie the bones of the wings in their natural 
position. Sew up the slit, and after a careful arrangement of any 
displaced feathers, place the bird in the paper ring, and label. Upon 
the label should be written the scientific and the local name ; the 
length in inches, from tip of beak to tip of tail, the bird lying on 
its back with neck not stretched ; length of wing from carpal joint 
to tip of longest quill ; and of .tail from insertion to end ; the sex ; 
kind of food found in the stomach ; locality ; date ; and the name 
of the collector. To remove blood, wash freely with warm water 
and dry immediately by dusting on finely powdered plaster of Paris 
or chalk; also sprinkle on the chalk or plaster if fat annoys while 
skinning. Oily stains may be removed from feathers by a solution 
of potash or soda (half a teaspoonful to a cup of water), and wash- 
ing immediately after with pure water and drying with plaster. If 
the feathers to be cleansed are colored, ox or sheep's gall, diluted 
one half with water, should be used instead of the potash or soda. 
Single feathers, permanently bent, may be at once Te^\,Qrc<ei<i. \Ky xJc^ss^^ 
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natural position by simply holding them in a jet of steam issuing 
from the spout of a tesrkettle. For study, unmounted specimens of 
birds or cuiimals are always preferred ; and as mounting is a distinct 
art from simply preserving, and can be learned only from a teacher, 
no attempt is made tx) give instructions in it. 

Eggs should never be washed, even to remove the filth of the 
nest. A dentist's tooth-drill or a nail filed three-cornered may be 
used for drilling a hole in the side. By inserting a small glass tube 
or straw the contents may be blown out of the same hole, around 
the tube. Blowing in a little water and shaking thoroughly will 
often facilitate the process. If the embryo is partly developed, a 
larger hole may be cut, and the contents removed with a hooked 
pin, pulling out one limb at a time, and cutting it off. The opera- 
tion of blowing eggs should always be performed over water. Labels 
for eggs should note particularly the date, locality, site chosen by 
the bird, scientific and common name, and any facts of interest.* 

HINTS FOR STUDYING THE LOWER VERTEBRATES. 

In the latitude of southern New England during fifteen or twenty 
days after June 10th, the smaller tortoises may be found about sun- 
down on the margins of the ponds and streams digging holes and 
laying their eggs; the larger, as CheVydra ser pen W nay doing the 
same thing about sunrise in the morning. Removing the eggs care- 
fully without turning them over, they may be placed two or three 
inches deep in garden sand, protected with net-work, kept moist, 
and so the progress of embryonic development watched till they 
hatch in September or October, by examining one egg at a time 
every two or three weeks. 

The development of the Batrachians may be studied in a similar 
way by transferring frog and toad spawn, found in streams about 
the first of June, to a glass vessel of water containing sand and 
pebbles. It will be noticed that frogs' eggs are in a glairy mass ; 
toads' eggs in a glairy string. If a female newt be placed in the 
vessel with some growing aquatic plant like spotted knot-weed 
{Polyg'on/wm per si ca' rid), its curious habit of folding a leaf in 
which to deposit its egg may be observed, and in time all the 
changes pertaining to its metamorphosis. 

* Complete material for taxidermical work can be obtained of J. M. South- 
wfokf Providence, R. I. 
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Large forms may be skinned and preserved according to the 
directions already given for Mammals and Birds. Small specimens 
should be kept in alcohol, after making an incision low down on the 
side, by simply inserting a penknife at as small an angle to the 
surface as will permit the point to enter the cavity of the abdomen. 
After a few days, alcoholic specimens should be changed into fresh 
alcohol at least 80° proof. Glycerine may be substituted for alcohol, 
when it is desirable to preserve the colors. 



HINTS FOR PREPARING LIGAMENTAL SKELETONS 

OF THE VERTEBRATES. 

First remove all the muscle that can be conveniently taken off 
with knife and scissors, but leave the ligaments around the joints. 
The specimen should next be macerated (soaked) in soft water, with 
the addition of a little soda of potash, changing the water daily for 
a week, and then leaving it till the remaining muscle can be scraped 
off with the finger-nail or a tooth-brush, and the rotted brain be 
rinsed out with water. At this stage, while the skeleton is held 
beneath the surface of clean water, all fibers may be snipped off 
with scissors without injuring the Hgaments, and the bones thoroughly 
cleaned without scraping them with any hard instrument. Next run 
a wire down the spinal cavity and bend the backbone into any 
desired position. Finally, hang up the skeleton by threads till dry. 

Any animal larger than a fox should be cleaned, in the manner 
already described, of every thing, even to the ligaments, and the 
bones wired together. Small skeletons of the size of a rat can be 
made ready for maceration and then put into a perforated box and 
placed in an ant-hill. These insects will quickly remove all the flesh, 
and the skeleton should be taken away as soon as they begin to 
attack the ligaments, or the ligaments poisoned with corrosive subli- 
mate, while the ants continue their work on the softer parts. Follow- 
ing these general directions, a little experience and a great deal of 
patience and perseverance will insure success. 

HOMOLOGIES OF THE VERTEBRATES. 

A comparison of Figs. 367, 378, 422, and 425, illustrating the 
anatomy of some of the various orders of Mammals, shows a remark- 
able similarity of structure. Thus, while the fv^MT^ ^xA ^Aa*^ <it *<5cfii 



head of the mammals vary greatly, it is always composed of the 
same parts, marked by the same processes and united in the same 




order. Any difference is only a modiflcation of form and structure, 
rather than of omission or addition. These variations are least 
odeervable in the embryonic state, and become more apparent in 
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maturity, through the ossifying or non-ossifying of the sutures, the 
greater or less development of the processes for muscular attach- 
ment, and the adaptation of the cranium to the size and shape of 
the brain. The so-called "facial angle," formed by a line drawn 
from the forehead to the most prominent part of the upper jaw, 
and meeting a line from the middle of the ear to the base of the 
nose, shows the difference in the form of the head, and is an index 
to the inteUigence of the several orders of mammals. 

In the skeleton of the horse, a careful study of the angle formed 
by the scapula and humerus with that formed by the ilium and 
femur, will show how antagonism in direction gives stability of 
position. "Were both angles directed the same way, the bones would 
shut together and the animal fall. That there may be a double 
antagonism and a lower against an upper, the angle formed by the 
humerus and forearm antagonizes that formed by the femur and 
leg ; but each respectively in the contrary direction to the antagt^ 
nism immediately above it, thus intensifying the stability. 

Comparing the anterior limbs of different orders of mammals 
with those of birds, reptiles, and fishes (see Fig. 481; the same funda- 
mental idea will be recognized in all, yet so modified as to adapt 
the several species to the most diversified modes of life. Thus from 
man to the fish are found the humerus (H), the ulna and radius of 
the forearm (Ur), the carpal bones (C), the metacarpal (MC), and the 
phalanges (PH). The greatest modification is observable in the wrists 
bones (indicated by the dotted Hne) and those below. The normal 
number of carpals, metacarpals, and phalanges, is sometimes reduced 
and sometimes multiplied, that the limb may be used specifically, 
according to the wants of the animal, for swinmning, crawling, fly- 
ing, paddling, running, digging, climbing, etc. The perfection of the 
human hand, which combines nearly all these uses, depends chiefly 
on the free revoh-ing motion of the humerus and the rotation of the 
radius about the ulna. This mode of action necessitates a clavicle. 
The more perfect this Ijone, the greater the power of rotating the 
forearm ; and, when the clavicle is wanting, the radius and ulna are 
usoally consolidated and the forelimljs become only columns of supn 
port or instruments of progression. This latter condition exii>ting in 
the horse and the ruminants, the metacarpals are greatly elongated, 
elevating the heel to the height of the knee in other quadrupeds, 
and permitting the toe only to touch the ground. 

The posterior extremities follow the analogies of the anterior in 
most fiMinTnals, the true knee with its patella \Mii^ «v<>tv-. ^t \5.-ffc 
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concealed in the flanks, with a corresponding elongation of the heel, 
the toe only touching the ground. 

Laws of Comparative Anatomy. — The foregoing remarks upon 
homologies and analogies prepare for a deduction of some of those 
great laws of coexistence which lie at the foundation of comparative 
anatomy. 

1. Since the extremities by means of which the animal procures 
its food must always bear a certain relation to the teeth which mas- 
ticate and fit it for the stomach, the former decide the animal's 
external structure, and the latter its internal organization. 

2. The position and size of the processes of different bones deter- 
mine the direction and force of the muscles by which they are worked. 

3. The character of the muscles determines the structure of the 
nerves which call them into action, and of the brain in which the 
nerves originate. 

4. The nervous system determines the degree of intelligence. 
The structure of an animal, its natural habit and mode of life, 

can be deduced from the bones of the extremities, and even from 
the ends only of any one of them. For instance, the shape of a 
single finger-bone indicates the necessary form of the one with which 
it articulates ; this latter its fellow, and so on through the series 
including the metacarpal, carpal, radius and ulna, humerus, scapula 
and clavicle. The result of this investigation suggests at once to a 
comparative anatomist the structure of the teeth, whether herbiv- 
orous or carnivorous, and thus enables him to decipher the entire 
character of the animal. Any bone in the series answers equally 
well for a starting-point, and the skill of the investigator is shown 
in the readiness with which he reconstructs the whole bony fabric 
from the extremity furnished. Thus Cuvier, from single bones found 
in the gypsum near Paris, drew the entire outline of fossil genera of 
mammals ; and Agassiz, from isolated scales, restored the whole fish. 
(See "G-eology," pp. 182 and 203.) 
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Aberrant (deviating), 40. 

Acanthopterygii (spiny-flnned), 99. 

Acarina (mite), 57. 

Acephala (headless), 35. 

Acephalous Mollusks, 35, 48. 

Acipenser sturio, 91. 

Acrania (skulless), 85. 

Actinia, 16. 

Actinoida, 15. 

Actinozoa (ray animal), 14, 

Adder, 112. 

Agassiz, 286. 

Ai, 184. 

Aix sponsa, 141. 

Ajaja ajaja, 146. 

Albatross, Wandering, 135. 

Alca impennis, 133. 

Alces malchis, 223, 227. 

Alcyonaria, 17. 

Alectorides, 142. 

Alewife, 97. 

Alligator, 123; mississippiensis, 124. 

Ambergris, 203. 

Amblystoma tigrinum, 108. 

Ambulacral (sucking) appendages, 19. 

American Elk, 226. 

American Red-breast, 127. 

Amia calva, 92. 

Anmionites, 46. 

Amoeba (changing) proteus, 1. 

Ampelis cedrorum, 176. 

Amphioxus, 85, 86. 

Amphipoda (double-footed), 54. 

Amphipods, 54. 

Anacanthani, 101. 

Anaconda, 112. 

Anatomy, Comparative, Laws of, 285. 

Angle-worm, 29. 

Anguilla vulgaris, 94, 95. 

Animal Kingdom, 24. 

Annelida (ringed), 28. 

Annelids, 29. 

Anolis principalis, 115. 

Ant-eater, Giant, 184, 185. 

Antelope, 238. 

Anthrenus scrophularisB, 73. 



Anthropoidea, 265, 267. 

Antilles, 119. 

Antilo-capra americana, 238. 

Antilope rupicapra, 235; kudu, 236; 

gnu, 237; oryx, 237. 
Ant-lion, 67. 

Antrostomus vociferus, 167. 
Ants, 79, 80, 81. 
Anura, 107. 
Apes, 273. 

Aphaniptera (wingless), 64, 75. 
Aphides, 70, 71, 79. 
Aphis, 70. 
Aphis rossB, 70. 
Apis melliflca, 82. 
Aplocerus montanus, 238. 
Ai)oda (footless), 23. 
Apodes (footless), 94. 
Appendix, 279. 
Apteryges, 132. 
Apteryx mantelli, 132. 
Arachnida (spiders), 57. 
Araneida, 59. 
Arcella dentata, 3. 
Archer, 100. 
Ardea herodias, 145. 
Argonauta argo, 47. 
Argonauts, 47. 
Argus giganteus, 152. 
Armadillos, 183 ; Nine-banded, 183 , 

Three-banded, 183. 
Arthroixxia, xiii., 50, 54. 
Arthropods (jointed-foot), xiii. 
Artiodactyls, 209, 210. 
Arvicola rrpaxia,^ 190. 
Asiphonia (siphonless), 35. 
Aspidonectes ferox, 120. 
Abs, 213. 

Astacus fluviatilis, 56. 
Asterias forbesii, 20. 
Asteridea, 19. 
Asteroidea (star-like), 19. 
Astrophyton agafisissii, 21. 
Afltur atricapiUus, 157. 
Atalapha, 199 ; noveboracensis, 200 ; 
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Ateles pentadactylus, 269. 
Auchenia llama, 222. 
Auk, 133, 134 ; Great, 133. 
Aurelia flavidula, 13. 
Autolytus comutus, 31. 
Aves (birds), xiii., 124. * 
Avocet, 147. 
Aye-aye, 265. 
Ayrshire, 231, 232. 

Babibusa, 215; hog, 216. 

Baboon, 271. 

Badger, 247, 248, 249. 

Balsena mysticetus, 204. 

Balaninus nucum, 72. 

Balanoglossus minutus, 85. 

Balanus balanoides, 53. 

Baleen, 203. 

Baltimore Oriole, 172 ; Nest of, 172. 

Barbary Ai)e, 271. 

Bark-borer, 72. 

Barnacles, Acorn, 53 ; Stalked or Gkx)se, 
53. 

Barramunda, 105. 

Basket-flsh, 21. 

Bassaris astuta, 243. 

Bat, 179, 198 ; Geoffrey's, 199 ; Skeleton 
of, 198; Big-eared, 200; Bed, 200 
Hoary, 200; Little Brown, 200 
Silver Black, 200 ; Dusky, 200 
Indian Fruit, 200. 

Batrachla, 105. 

Batrachians, 104, 107, 116 ; Development 
of, 282. 

Beach Plea, 54. 

Bear, 242, 243; Upper jaw of, 244 
liower jaw of, 244; Black, 244, 245 
Grizzly, 244, 245; White, 244, 246 
Polar, 246. 

Beaver, 186, 192; American, 192. 

Bed-bug, 71. 

Bees, 79. 

Beetles, 71, 75. 

Bell Animalcules, 6. 

Beluga canadensis, 201. 

Bemicla canadensis, 141. 

Bimana, 179, 276. 

Birds, Migrations of, 279; glacial mi- 
gration, 280 ; Preserving skins of, 
281, 283. 

Bison, 232, 235 ; Hunting of, 233. 

Bivalves, 35, 40. 

Blatta orientalis, 68. 

Blepharis crinitus, 99. 

Blue-bird, 177. 

Blue-tailed Sklnk, 116. 

Boa anaconda, 112. 

Boas, 113. 
BoboUnkf 179. 
Bob-white, 149, 



Bombufi pratormn, 82. 

Bombyx mori, 77. 

Bonasa umbellus, 149. 

Bos taurus, 231; americanus, 232 

bubalus, 234 ; grunniens, 234 ; indi 

cus, 235. 
Box Tortoise, 122. 
Brachlata, 18. 

Brachiopods (arm-footed), 32, 33, 85. 
Bradypus trydactylus, 184. 
Branch, how formed, xiii. 
Branching Coral, 16. 
Branchiostoma lanceolatum, 86. 
Branchipus vernalis, 52. 
Broad-nosed Eel, 94. 
Bubo virginianus, 158. 
Buds, 9, 12, 84, 154. 
Buffalo, 232, 237 ; Indian, 284. 
Buffalo-bug, 73. 
Bufo americanus, 109. 
Bugs, 69. 
Bull-frog, 110. 
Bumble-bee, 81. 
Burying-beetles, 73. 
Butcher-bird, 175. 
Buthus carolinianus, 58. 
Butterfly, 77. 
Buzzard, Turkey, 155. 
Byssus (fine flax), 39. 

Cabbage BuTTEBrLT, 77. 

Cacatua sulphurea, 160. 

Caddis-worms, 67. 

Caillette, 217. 

Calcareous (chalky), 3. 

Calcispongia, 8. 

Callorhinus ursinus, 263. 

Caloptenus spretus, 69. 

Calurus resplendens, 166. 

Camel, 210 ; Foot of, 218 ; Wateixsells 
of, 218 ; Bactrian, 219. 

Camelopardalis giraffa, 229. 

Camelus dromedarius, 219 ; bactrianus, 
219. 

Campanularian (bell-like) Hydroid,12,13. 

Camphephilus principalis, 163. 

Canadian Thousand-legs, 61. 

Canis lupus, 252; familiaris, 253; au- 
reus, 254. 

Capra ibex, 240 ; eegagrus, 240. 

Carapax, 119. 

Carassius auratus, 96. 

Caravan, 221. 

Caribou, 223. 

Camivora, 179, 241. 

Carpet-beetle, 73. 

Cashmere, 241. 

Castor canadensis, 192. 

Catamount, 260. 

CatQTpillac^ 76. 
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Cat-fish, 95. 

Catharista atrata, 155. 

Cats, 179, 255, 257; Domestic, 261; 

Wild, 261. 
Cavia cobaia, 188. 
Cecidomyia destructor, 74. 
Cedar-bird, 176. 
Centipeds (hundred-footed), 61. 
Cephalo-thorax (head on throat), 55. 
Ceraspongia (cera, homy), 9. 
Ceratodus, Australian, 106. 
Ceratodus forsteri, 106. 
CervTis vlrginianus, 223, 224; capreo- 

lus, 223, 225; canadensis, 223, 225; 

dama, 223. 
Ceryle alcyon, 168. 
Cetacea, 179, 201. 
Choetnra pelasgia, 165. 
Chameleon, 116; Old World, 118; 

Tongue of, Foot of, 119. 
Chameleon vulgaris, 118. 
Chamois, 235, 241. 
Charadrius virginicus, 148. 
Cheiromys madagascariensis, 265. 
Cheiroptera, 179. 
Chelonia, 119; mydas, 120. 
Chelydra serpentina, 122, 282. 
Chillingham, 232. 
Chilopoda (lip-footed), 61. 
Chimney-swallow, 165, 166. 
Chimpanzee, 274. 
Chipmunk, 194. 
Chlamyphorous truncatus, 183. 
Chondrostei, 91. 
Chordeiles popetue, 167. 
Cicada septendecim, 69, 70. 
Ciconia alba, 146. 
Cidaridea, 21. 
Ciliata (hair), 6. 
Ciliate infusoria, 6. 
Cirrhosomus turgidus, 103. 
Cirrii)ed, 53. 
Cistudo virginiana, 122. 
Civet, 242, 256, 257. 
Clamatores, 168. 
Class, how formed, xiii. 
Classification, xii. 

Claws, Sheathed, 256 ; Extended, 256. 
Clisio-campa americana, 76. 
Clothes-moths, 76. 
Clupea vemalis, 96. 
Cobbler-fish, 99. 
Coccygus americanus, 164 ; erythroph- 

thalmus, 164. 
Cochineal-bug, 71. 

Cockatoos, 160 ; Sulphur-crested, 160. 
Cockroaches, 68. 
Cocoon, 76. 
Cod, 101. 
Codosiga botrytes, 5. 



Codosigas, 8. 

Ccelenterata (hidden-intestine), xiii., 10, 

18. 
Colaptes auratus, 162. 
Coleoptera (sheath-winged), 64, 71. 
CoUocalia esculenta, 165. 
Collurio borealls, 175. 
Colorado Beetle, 71. 
Colugo, 196, 198. 
Columbse, 153. 
Columba livia, 153. 
Colymbus torquatus, 134. 
Condor, 155, 156. 
Condylura cristata, 198. 
Coney, 179, 212. 
Conirostres, 129. 
Cono-cephalus enslger, 68, 
Conurus carolinensis, 159. 
Coot, 144. 
Copepod, 51. 
Corallium rubrum, 17. 
Coral-plate, 20. 
Corals, 10. 
Coral Snakes, 114. 
Coreus tristis, 71. 
Cormorant, 139. 
Corvus oorax, 171; frugilegus, 171; 

americanus, 171. 
Corypheena hippuris, 98. 
Coryphene, 202. 
Cotumix communis, 149. 
Cougar, 260. 
Cow-bird, 170, 171. 
Crabs, Terrestrial, Air-breathing, 50. 
Cray-fish, 55. 
Crinoidea, 18. 
Crinoid, Norwegian, 18. 
Crocodiles, 123 ; Nile, 12;). 
Crocodilia, 122. 
Crocodilus vulgaris, 12.". 
Cross-bill, 174. 
Ootalus horridus, 115. 
Crows, 171. 
Crustacea, 51. 
Crypturi, 132. 
Ctenactis echinata, 16. 
Cuckoos, 164, 171; Tellow-billed, 164; 

Black-billed, 164. 
Culex pipiens, 74. 
Cup corals, 16. 
Cupido cupidonia, 149. 
Curvirostra leucoptera, 174 ; americana, 

174. 
Cuticle (thin-skin), 4. 
Cuvier, 286. 
Cyanura cristata, 171. 
Cyclops, 51. 

Cyclostoma (circle-mouthed), 87. 
Cygnus buccinator, 141, 142 ; ameri- 
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Cynips quercusfolii, 78. 
Cynocephalus mormon, 271. 
C^omys ludovicianuB, 193. 
Cyrtophyllus concavus, 08. 
Cyst (bag containing morbid matter), 6. 

Daddy-long-legs, 59. 

Darning-needles, 06. 

Dasybatis centrums, 90. 

Dasypus novem-cinctus, 183. 

Decapoda (ten-footed), 55. 

Decaixxis, 55. 

Deer, 210, 222, 223, 237 ; FaUow, 223 ; 

Virginia, 224. 
Delphinus delphis, 201, 20C. 
Dendrocoela, 24. 
Dental Formula, 179. 
Dentalium dentalis, 42. 
Dentirostres, 120. 

Dermatoptera (skin-winged), 64, 65. 
Dermestes, 73. 
Devil-fish, 47. 
Dextral (right-handed), 43. 
Diatom, 1. 

Dibranchiata (two-gilled), 47. 
Dicotyles torquatus, 214. 
Didelphis virginiana, 181. 
Diemyctylus viridescens, 108. 
Digging Wasps, 81. 
Diomedea exulans, 135. 
Diplopoda (double-footed), 61. 
Dipnoi, 105. 

Diptera (two-winged), 64, 73. 
Disco-cephali (disc-headed), 103. 
Discophora (disc-bearing), 13. 
Discophori (disc-bearer), 31. 
Distoma hepaticum, 25. 
Diver, Great Northern, 134. 
Dobchick, 133. 
Dog, 242, 252, 253. 
Dolichonyx orizyvorous, 173. 
Dolphin, 99, 201, 202. 
Doris pilosa, 43. 
Dorjrphora decem-lineata, 71. 
Dove, Rock, 153. 
Dragon -flies, 66. ' 
Dromedary, 219, 220, 221. 
Duckbill, 179, 180. 
Ducks, 139, 140; Wood, 141; Eider, 

140; Summer, 141. 
Dugong, 205. 
Durham, 231. 

Eagle, White-headed, 156; Caracara, 

157. 
Eared Seals, 263. 
Ear-shells, 44. 
Earth-worms, 28, 29. 
Barwigs, 65. 
JSk^Mdna hyetrix, 181. 



Echineis remora, 103. 

Echinodermata (spiny-skinned), xiii., 18. 

Echinoderms, 18, 21, 22. 

Echinoidea (spiny), 21. 

Ectopistes migratoria, 153. 

Edentata, 179, 183. 

Eel, 95. 

Eggs, Blowing of, 282. 

Elai)S corallina, 114. 

Elasmobranchii (strap-gilled), 89. 

Elephant, 179, 207, 208 ; Asiatic, Tooth 

of, 207 ; African, Tooth of, 207 ; 

Trunk of, 207. 
Elephas africanus, 208 ; indicus, 208. 
Elk, American, 220. 
Entomologist, 110. 
Epeira diadema, 60. 
Ephemera vulgata, 66. 
Epidermis, 34. 
Equus caballus, 213 ; asinus, 213 ; 

zebra, 214. 
Eremophila comuta, 173. 
Eretmochelys imbricata, 121. 
Erinaceus curopeus, 196. 
Eriosoma lanigera, 71. 
Erythacus rubecola, 177. 
Esox reticulatus, 98. 
Esquimaux, 241. 
Euglena viridis, 5. 
Eumeces fasciatus, 118. 
Eupagurus bemhardus, 56. 
Euplectella aspergillum, 9. 
Euspongia adriatica, 9. 
Eutenia sirtalis, 113. 
Eventognathi, 97. 
ExocoBtus volitans, 99. 

EeLIS BOREALI8, 262. 

Felis tigris, 258 ; leo, 258 ; leopardus, 
259 ; concolor, 260 ; on9a, 261 ; do- 
mestica, 261. 

Fiber zibethicus, 191. 

Finches, 174. 

Fisher, 247, 251. 

Fishery question, 100. 

Fishes, 85. 

Fish-hawk, 156. 

Fishing Frog, 105. 

Fish-louse, 52. 

Fissirostres, 129. 

Fissurella listeri, 44. 

Flagellata, 5. 

Flagellate Inf usorians, 5. 

Flagollum (lash), 5. 

Flamingo, 140, 142. 

Flat-fish, 103. 

Flat-worms, 24. 

Fleas, 75. 

FUes, 73. 

HoimdOT, 103. 
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Fly-catchers, 168; Great-crested, 168. 

Flying-fish, 99. 

Fly's foot, 74. 

Foramina (holes), 2. 

Foraminifera (bearing holes), 2, 3, 4. 

Forficula auricularia, 65. 

Formica sanguinea, 80. 

Fowl, Domestic, 148. 

Fox, 254. 

Fox Squirrel, 195 ; Southern, 195 ; 

Western, 195. 
Fratercula arctica, 133. 
Fresh- water Clam, 39. 
Fresh-water Shrimps, 52. 
Frogs, 108, 110. 
Fulica americana, 144. 
Fur Seal, 263. 

GALEOPrrHECUS VOLAN8, 198. 

aall-flies, 78, 79. 

(Jallinse, 148. 

Gallinule, Purple, 144. 

Galls, 79. 

GaUus bankiva, 148. 

Ganoidei (brightness), 91. 

Ganoid Fishes, 91. 

Ganoids, 105. 

Garpikes, 92, 93. 

GasteroiK)ds (belly-footed), 41. 

Gavialis gangeticus, 123. 

Gavials, 123. 

GazeUe, 236. 

(3teese, 139. 

Gemsbok, 237. 

Genet, 257. 

(ohenetta vulgaris, 257. 

(oheococcyx califomianus, 164. 

Geometrical Spider, 60. 

Geomys bursarius, 190. 

Giant Ant, 80. 

Gibbons, 273. 

Ginglymodi, 92. 

Giraffe, 210, 229, 237 ; Head of, 229 ; 

Tongue of, 229 ; Feeding, 230. 
Girard's Sea-cucumber, 23. 
Glass Snake, 117. 
Glass sponges, 8. 
Globigerina bulloides, 3. 
Glutton, 249. 
Gnu, 237; Common, 237; Brindled, 

237. 
Goat, 239, 240, 241. 
Gold-fish, 97. 
(Goosander, 140. 
Goose, Canada, Wild, 141. 
Gopher, 186, 194; Pouched, 190. 
Qordius aquaticus, 28. 
Qorgonia flabellum, 17. 
(^rilla, 274, 275. 
Ctoehawkf 157. 
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Graceful Loris, 266. 

Graculus carbo, 139. 

Grantia ciliata, 8. 

Grasshoppers, 68. 

Great Eastern, 54. 

Grebe, 134. 

Green Euglena, 5. 

Greenland Whale, 203. 

Grouse, 149; Ruffed, 149; Pinnated, 

149. 
Grub, 71. 
Grunting Ox, 234. 
Grus americanus, 143. 
Guinea-fowl, 151. 
Guinea-pig, 186, 188. 
Gulls, 136 ; Great Black-backed, 137. 
Gulo luscus, 249. 
Gymnodontes (naked teeth), 104. 

H^MATOPUS PALLIATU8, 148. 

Hair-worms, 28. 

Halecomorphi, 93. 

Haliaetus leucocephalus, 156. 

Halibut, 103. 

Haliotis abalone, 44. 

Hammer-headed Shark, 89. 

Hammer-oyster, 38. 

Hapale jacchus, 267. 

Haplomi, 98. 

Hare, 186, 187 ; Xorthem, 187. 

Harvest-fly, 69. 

Harvest-men, 59. 

Hawk, Swallow-tailed, 150; Sparrow, 

157 ; Blue Hen, 157. 
Hedgehog, 196. 
Heliosphsera echinoides, 4. 
Helix albolabris (white-lipped), 43. 
Heloderma, 116. 
Hemiptera (half-winged), 64, 69. 
Herbivora, Teet^ of, 231. 
Hermit-crab, 56. 
Herodiones, 144. 
Herons, 144 ; Great Blue, 145. 
Herpesi^ ichneumon, 257. 
Herring, 97. 

Hesi)eromy8 leucopus, 190. 
Hessian-fly, 74. 
Heterosomata, 102. 
Hexapoda (six-footed), 62. 
Hindoos, 272. 
Hippopotamus, 210, 216; amphibius, 

216. 
Hirudo medicinalis, 32. 
Hirundinidae (family of swallows), xii. 
Hirundo horreorum, 176. 
Hirundo (swallow) horreorum (of the 

granaries), bicolor (two-colored), xii. 
Hive-bee, 82; queen, drone, worker, 

83. 
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HolothuriaxiB, 22, 23. 

Holothuroidea (whole gate), 22. 

Homo sapiens, 276. 

Honey Ants, 80. 

Horned Pout, 06. 

Homed Toad, 117. 

Hornet, 81. 

Horse, 170, 210, 213, 237. 

Horse-shoe Crab, 57. 

House-flies, 74. 

Humble-bee, 81. 

Humming-birds, 165 ; Ruby-throated, 

165; Nest of, 165. 
Hyalospongia, 0. 
Hydra (water-dragon), 10, 13. 
Hydra tusca, 11. 
Hydroidea, 10. 
Hydrozoa, 10. 

Hyena, 242, 255; vulgaris, 255. 
Hyla, versicolor, 111. 
Hylobates agilis, 273. 
Hylobates syndactylus, 273. 
Hymenoptera (membrane-winged), 64, 

78. 
Hyperoartia, 88. 
Hyracoidea, 179, 212. 
Hjrax syriacus, 212. 
Hystrix cristata, 189. 

Ibex, 240, 241. 

Ibis, 144 ; Wood, 145 ; Sacred, religiosa, 

145. 
Ichneumon-fly, 79. 
Ichneumon manifestator, 79. 
Ichneumons, 79. 
Icterus baltimore, 172. 
Iguanas, 115. 
Iguana tuberculata. 116. 
Imago, 64, 76. 
Incubation, 127. ^ 

Infusoria (infused), 4. 
Insecta, 62. 

Insectivora, 179, 195, 196. 
Insects, 50, 56, 63. 
Insessores, 168. 

Invertebrates (not vertebrated), 1, 84. 
lonomis martinica, 144. 
Isopoda (equal-footed), 54. 
Isospondyli, 97. 
Itch-mite, 58. 
Ixodes-bovis, 58. 

Jackal, 254. 

Jaguar, 261 ; Head of, 261. 
Jays, 171 ; Blue, 171. 
Jelly-flsh, 14. 
Jersey, 231, 232. 
Julus canadensis, 61. 
Jumping MouBet 186, 189; Mice, 189. 
June-bug, 72. 



Kanoaboos, 182. 
Katydids, 68, 69. 
Key-hole Limpet, 44. 
King-crab, 57. 
Kingdom, Animal, xiii. 
King-fishers, 168; Belted, 168. 
Koodoo, 236. 

Lacertilia, 116. 

Liachno-stema fusca, 72. 

lAcunse, 50. 

Lamellibranch (thin plate-gills), 35. 

Lamellirostres, 139. 

Lamprey, 88. 

Lamp-shell, 34. 

Lancelet, 86, 87. 

Land-snail, 43. 

Land Tortoises, 122. 

Laplander, 227. 

Larks, 173; Shore, 173; Sky, 173. 

Larus marinus, 137. 

Lasso-cells, 10. 

Leaflet, 217. 

Leeches, 28, 31. 

Lemur macaco, 267. 

Lemurs, 265; Foot and hand of, 265; 

Ruffled, 266. 
Leopard, 259. 
Lepas anatifera, 53. 
Lepidoptera (scaly-winged), 64, 75. 
Lepidosteus osseus, 93. 
Lepidurus couesii, 52. 
Lepisma saccharina, 64. 
Lieptodera oxophila, 27. 
Lepus americanus, 187 ; sylvaticus, 187 ; 

campestris, 188. 
Lemeeonema radiata, 52. 
Ldbellula depressa, 66. 
liimax campestris, 44. 
Limicolee, 147. 
Limnophilus rhombicus, 67. 
Limpets, 44. 

Limulus polyphermus, 57. 
Lingula pyramidata, 34. 
Lion, 241, 242. 
Lithodomus lithophagus, 45. 
Liver Muke, 25. 
Lizards, 116. 

Llama, 219, 222 ; Foot of, 222. 
Lobster, Salt-water, 55; River, 55. 
Locusts, 69. 

Loligo pealeii, 49; bartramii, 49. 
Longipennes, 135. 
Loon, 134. 

Lophius americanus, 105. 
Lophobranchii, 104. 
Loris gracilis, 266. 
Louse, 71. 
Lumbricus terrestrls, 29. 
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Lynx, Canada, 261. 
Lynx canadensis, 262. 
L3rre-birds, 169. 

Macaques, 271. 

Mackerel, 100. 

Macropns major, 182. 

Madagascar Cat, 265. 

Maggots, 74. 

Malleus (hammer) vulgaris, 38. 

Mammalia, 179. 

Mammals, 179; Tabulation of, 179; 

Preserving skins of, 280, 283. 
Man, 179, 276 ; Hand and foot of, 276 ; 

Common origin of, 277. 
Manatee, 179, 205. 
Mandrill, 271. 
Manis longicauda, 186. 
Mantle, 34, 39. 
Marine-worms, 30. 
Marmoset, 267. 
Marsupialia, 179, 181. 
Marsupials, 181. 
Marten, 252. 
Mastiff, 253. 
May-beetle, 72. 
May-flies, 66. 
Measly Pork, 27. 
Medusa, 12, 13. 
Meleagrina margaritifera, 37. 
Meleagris, ocellata, gallopavo, mexicana, 

150. 
Melospiza melodia, 174. 
Menobranchus, 107. 
Menura superba, 168. 
Mephitis mephitica, 248. 
Mergus americanus, 140. 
Merostomata, 57. 
Mesenterial folds, 14. 
Mesentery (intestinal membrane), 15. 
Metamorphosis (change of form), 51. 
Metazoa, 7. 

Metridium marginatum, 15. 
Mice, 190. 

Millipeds (thousand-footed), 61. 
Mimus i)olyglottus, 178. 
Mink, 247, 250. 
Mites, 57, 58. 
Mocking-birds, 178. 
Mole, 179, 196; Habitation of, 197; 

Common, 197; Star-nosed, 198. 
Mollusca (soft), xiii., 34, 53. 
Molluscoidea (moUusk-like), 32. 
Molothrus x)ecoris, 170. 
Monkey, 179, 273 ; New World, 268 ; 

Cebus, 269 ; Spider, 269 ; Hand and 

foot of, 270 ; Old World, 269 ; Group 

of, 270; Howling, 268, 273. 
Monodon monoceros, 202. 
Monopneumonia, 106. 
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Monotremata, 179, 180. 

Monotremes, 180. 

Moose, 223, 227. 

Morrhua americana, 102. 

Moschiis moschiferus, 223, 228. 

Mosquito, 74. 

Mother Cary's Chicken, 136. 

Moths, 76. 

Mountain Goat, 238. 

Moimtain Sheep, 238, 239. 

Mouse, 186 ; Meadow, 190 ; Deer, 190 ; 

White-footed, 190; House, 191. 
Mud-eel, 107. 
Mud-fish, 93. 
Mud-hen, 143. 
Murex tenuispinus, 45. 
Musca domestica, 74. 
Mushroom Corals, 16. 
Musk Deer, 223, 228. 
Musk Ox, 232, 241. 
Musk Kat, 191. 

Mus musculus, 191 ; decumanus, 191. 
Mussels, 38. 
Mustela, pennantii, 251 ; americana, 

252. 
MuteUa cephalotos, 80. 
Mya arenaria, 39. 
Mycetes ursinus, 268. 
Myiarchus crinitus, 168. 
Myriapoda (many-footed), 61. 
MyriajKKis, 61. 
Myrmecia forflcata, 80. 
Myrmecophaga jubata, 185. 
Myrmeleon f ormicarius, 67. 
Mytilus edulis, 38. 

Nabwhal, 202. 

Nauclerus furcatus, 156. 

Nauplius (young stage of some crusta- 
ceans), of Cyclops, 51; of barnacle, 
53. 

Nautilus, 33, 46. 

Nautilus pompilius, 46. 

Necturus maculatus, 107. 

Nemathelminthes, 27. 

Nematoda (thread), 27. 

Nematognathi (thread-jaw), 96. 

Nematus ventricosus, 78. 

Nereis pelagica, 30. 

Neuroptera (nerve-winged), 64, 67, 78. 

Newt, 108. 

Night-hawk, 167. 

Nightingale, 177. 

Noctiluca miliaris, 6. 

Nomenclature, binomial (two-named), 
xn. 

Notochord (back-chord or string), 86. 

Nucleoli, xi. 

Nucleus, xi. 



ObtiUa KelatlDiiea, 12. 
Octiipua (eight-tooteril, 17; Baird'B, 4B; 
vulgaria, 



Odob 



5, 262, 



OdontophorB (tooth-boarioH), 41, 15. 

□<^phHeuB, 24, 217. 

OUKochiela. S6. 

Ophldia, 112. 

OpliidJans, 114. 

OplilBaaruK ventraliH, 117. 

Opoeaum. 17B, 181, IBS. 

Orobestla attlllB, 64. 
Organ^-pipo ComJ, 17, 
OmlthorhyiichiiB anaMnus, 180. 
Oiihoptero {atraieht-witiBeJ), 84, 88. 
Ortyx yirginianuH, 149. 
Oryi, 237. 
OBcines, 168. 

OsCnea Virginians, 3e. 

OBtrich, Sa7 Afrii-an, 129, 130; South 

Jimeriuan, 130, 131 ; farms, 131. 
Otter, 3*7 ; River, 247. 
OviboH mosflmnis, 241. 
Oviposttlon (HBB-laying). 66. 

Owls, isa Qr'eat-liorne<1,'l58; Cat, 158. 
Ok, aiO, 230, 33S Domeatic, S30. 
Oyatar-catcller, 148. 

Painter, 380. 

PaleoKoic (ancient animals), 67. 
Paludicella phronbpr>,-iJ , 33. 
Pangolin, Long-tailed, 185. 
Panther, 2S9, 260. 
Paper Arsonaut, 47 
Pai'adiBDa upoda, JSfl, 
PamdiSB-blrda, 180 Emrrald, 168. 
ParamiEclum candatum, 8. 
Parrots, 158 ; Carolina, 158. 
ParthenogonesiH, to. fO. 
?iutrid({e, 1' 






., 168. 

Pavo cirifltatUB, 151. 

Peacock, 151. 

Psarl Oyster, 37, 

Pearly NautUus. 46. 

Peccary, 310, 214 ; Collared, 214 T 

White-lipped, 214. 
Pect«n Irradians, 36. 
Pedicel (branch), 58. 
Pediculati, 105. 
Pedipalpl (teef^feelere), 58. 
Fedaade (etalk), 83, 34. 



PalecanuB fnacuH, 138, 138; etythro- 

rhyncua, 138. 
Pelican, Brown, 138; White, 13B. 
Pen^ruiHi 133, 133, 134; Patagonian, 

133. 
Pcrca aiiieric-atia, 102. 
i'erthorB, 168. , 

Perch, Yellow, 102. 
PerinaodactylH, 20G. 210. 
Petrel, 135, 136 ; Stormy, 136. 
Petromyzon madnuB, 88. 
Phalanglum doreatum, 59. 
Pharaoh's Eat, 257 
Pheasant, 152; Argus, 162. 
Philohela minor, 147. 
Philomela Jiisoinia, 177 
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luniB, S 



Phoua vituUna. 264. 
Phcenicopterua ruber 142. 
PhoruH aBBlutinana, 45. 
Phrytiosoma comuta, 117. 
Phyltopod (leaf-Iootodl, 52. 
Phylloxera, 71. 
Physeter macroceph^uB, 203. 
PicarJK, 161. 
PiehicjaBo, 183. 
Picfeerel, American, 88. 
Piwiidos hirsiitiis, 180. 
Pieri^ .ili^raof-r., 77. 



Pinnipedia, 204. 
Pinnotheres oatroiira, 37. 
Pipn funedoaiia, 109. 
Pipo-flsh, 104. 
Pithecia satanaB, 388. 
^lanarlane, 24. 
Planariatorva, 24. 
Plantlice, 70. 
Plastron, 110. 
Platyhelminthes, 24. 

100 tnaorotis, 300. 
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1, 170. 
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Plotna anhinga, )38. 

Plunuige, 135, 128. 

todicopB ■comutUB, 138. 

PolyboruB tharus, ls7 

Polychffita, 30. 

Polygoniun ijerslonria. 282. 

Polyp (many-footed), 18, 17. 

Polyplocophoru (many-plate-bearing), 

43. 
Polyzoa, 32. 
Polyzoon, 32. 
Pond-snails, 43. 
Ponera siandis, BO. 
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Porcellio, 54. 

Porcupine, 186, 189. 

Porcupine Ant-eater, 180, 181. 

Porifera (pore-bearing), xiii., 8, 0. 

Porpoise, Common, 202. 

Potato-bug, 71. 

Poulpe, 48. 

Prairie-dog, 193. 

Prehensile (grasping), 59. 

Pristis antiquorum, 91. 

Proboscidea, 179, 207. 

Proboscis Monkey, 272. 

Procyon lotor, 243. 

Pro-legs, 75. 

Prong-horn, 210, 238. 

Proteus, 107. 

Proteus anguinus, 107. 

Protoplasm (first-form), xi., 6. 

Protozoa (first-life), xiii., 1. 

Protozoans, 2, 4, 6. 

Pseudogryphus califomianus, 155. 

Pseudoneuroptera (false-nerve-winged), 

64, 65. 
Pseudopodia (false-feet), 1, 2. 
Psittaci, 158. 
Puffin, 133, 134. 
Puffing Pig, 202. 
Pulmonata, 43. 

Pulmoniferous (lung-bearing), 43. 
Puma, 260. 
Pupa, 63. 

Putorius lutreolus, 250 ; ermineus, 250. 
Pygopodes, 133. 
Pyranga rubra, 175. 
Pythons, 113. 

QuADRUMANA, 179, 264, 265. 
Quail, 149. 
Quakers, 69. 

Babbit, Gray, 187 ; White, 187 ; Jack, 

188. 
Raccoon, 242, 243. 
Raccoon-fox, 242, 243. 
Radiolaria, 4. 
Rail, Virginia, 143. 
Rajii, 90. 

RaUus virginianus, 143 ; elegans, 143. 
Rana catesbiana. 111. 
Rangifer caribou, 223, 226; tarandus, 

223, 226. 
Raptores, 154. 

Rat, 179 ; House, 191 ; Musk, 191 ; Pha- 
raoh's, 257. 
Raven, 171. 
Rays, 90. 
Razor-clam, 40. 
Recurvirostra americana, 147. 
Red Ant, 80. 
Red Coral, 17. 



Reindeer, 223, 226 ; Hoof of, 226. 

Remora, 103. 

ReptUes, 85. 

Reptilia, 112. 

Reticulum, 217. 

Rhamphastos tucanus, 163. 

Rhea rhea, 131. 

Rhinoceros, 210; unicornis, 211; bi- 

comis, 211. 
Rhizocrinus loftensis, 18. 
Rhizopoda (root-footed), 2. 
Rhizopods, 2, 3, 4. 
Rhynchops nigra, 136. 
Rhynogryphus aura, 155. 
Rice-bird, 173. 
Right-whale, 201, 203, 204. 
River Tortoise, 122. 
Road Runner, 104. 
Robin, 127, 179 ; American, 177, 178. 
Robin-redbreast, 177. 
Rocky Mountain Locust, 69. 
Rodentia, 179, 186. 
Rodents, 186, 265. 
Roebuck, 223, 225, 226. 
Root-louse, 71. 
Rosmarus obesus, 263. 
Rudimentary (first principle), 40. 
Rumen, 217. 

Ruminants, 209, 210, 217 ; Stomach of, 
217. 

Sable, 247, 251, 252. 

Sacred Monkey, 272. 

Salamander, Tiger, 108. 

Salmon, 97, 98. 

Salmo salar, 98. 

Salt-water Clam, 39. 

Sarcoptes scabiei, 58. 

Sarcorhamphus gryphus, 155. 

Saw-fish, 91. 

Saw-flies, 78. 

Scallops, 35. 

Scalops aquaticus, 197. 

Scaphopoda, 42. 

Schizaster, 22. 

Scissors-bill, 136. 

Sciuropterus volucella, 195. 

Sciurus carolinensis, 194 ; vulpinus, 195. 

Scolopendra gigantea, 62. 

Scolytus destructor, 72. 

Scomber vemalis, 100. 

Scorpion, 57, 58, 69. 

Sea-anemone, 15. 

Sea-cow, 205. 

Sea-cucumber, 22. 

Sea-fan, 17. 

Seal, 242; Eared, 242; Common Hair, 

264. 
Sea-lion, 263. 
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Sea-urchins, 21, 22, 23. 

Sea-worms, 28. 

Semnopithecus entellus, 272. 

Semnopithecus nasica, 272. 

Seventeen-year Cicada, 69, 70. 

Sextons, 73. 

Sharks, 89. 

Shark's Egg, 91. 

Sheep, 239, 240 ; Domestic, 239. 

Ship-worm, 40. 

Short Horn, 231. 

Shrew, 196 ; Thompson's, 196. 

Shrike, 175. 

Shrimp, Cones', 52. 

Shrimps, 55. 

Sialia sialis, 177. 

Siamang, Sumatran, 278. 

Silicious (flinty), 4. 

Silk-worm, 76, 77. 

Silurus glanis, 95. 

Silver-fish, 97. 

Sinistral (left-handed), 43. 

Siphon, 45. 

Siphonostomata (tube-mouthed), 52. 

Siphuncle Gittle tube), 46. 

Siren, 107. 

Sirenia, 179, 184, 205. 

Siren lacertina, 107. 

Skeleton, of a Bird, 125; of a Mole, 
196; of a Bat, 198; of a Manatee, 
206; of a Whale, 206; of an Ele- 
phant, 207; of a Horse, 212; of a 
Camel, 218; of a Cow, 231; of a 
Bear, 244 ; Ligamcntal, hints for pro- 
paring, 283; of Orang, Chimpanzee, 
and Man, 277. 

Skua, Arctic, 137. 

Skull of Kattlesnake, 115 ; of a Rodent, 
186; of a Sperm-whale, 203; of a 
Hog, 215; of a Babirusa, 215; of a 
Carnivora, 242. 

Skunk, 247, 248. 

Sloth, 179, 184; Three-toed, 184. 

Slug, 43. 

Sly Silurus, 95. 

Snails, 34, 43. 

Snake-birds, 138. 

Snakes, Green, Striped, Black, Water, 
Puffing, 113 ; Coral, 114 ; Sea, 115 ; 
Rattle, 115; Copper-head, 115; Moc- 
casin, 115. 

Snapping Turtle, 122. 

Snipe, 147. 

Sole, 103. 

Solen ensis, 40. 

Somateria mollissima, 140. 

Song-sparrow, 74. 

Sorex thompsoni, 196. 

Sonthwick, J. M.. 282. 
Sow Bu4j:b, 



Specter, 266. 

Spermophilus tri-decem-lineatuB, 104. 

Sperm-whale, 48, 201, 202. 

Sphenisci, 132. 

Spheniscus demersus, 132. 

Sphex ichneumonea, 81. 

Sphyma zygsenus, 89. 

Spicules (points), 8. 

Spiders, 57, 59. 

Spider's Thread, 59. 

Sponges, 8. 

Spongia, 8. 

Spoonbill, Roseate, 146. 

Spring-tails, 64. 

Squall, 89. 

Squash-bug, 71. 

Squids, 48 ; Rock, 48, 49. 

Squirrel, 186, 193 ; Striped Prairie, 193 

Thirteen-lined, 194 ; Gray, 194 

Southern Pox, 195; Plying, 195 

Striped, 194. 
Star-fishes, 18, 19, 22. 
Steganopodes, 138. 
Stercorarius parasiticus, 137. 
Sterna wilsoni, 137. 
Sting-ray, 90. 
Stone-lily, 18. 

Storks, 144; Tame, 146; White, 146. 
Strombus, 44. 

Strongylocentrotus drobachiensis, 22. 
Struthia camelus, 130. 
Struthiones, 129. 
Sturgeon, 92. 
Suck-fish, 103. 
Sus babirusa, 216. 
Sus scrofa, 215. 
Swallows, 176 ; Bam, 176 ; Two-colored, 

177. 
Swan, Trumpeter, 141 ; amerlcanus, 141. 
Swell-fish, 104. 
Swift, 165. 
Sword-fish, 101. 
Synapta girardii, 23. 
Synentognathi, 99. 
Syngnathus peckianus, 104. 

Tabular View of Aves, 128. 
Tadpole changes, 109. 
Taenia solium, 26. 
Tamias striatus, 194. 
Tanager, Scarlet, 175. 
Tantalus loculator, 145. 
Tape-worms, 26. 
Tapir, 210. 

Tapirus amerlcanus, 210; bicolor, 210. 
Tarsius spectrum, 266. 
Taxidea americana, 249. 
Teleostei (complete bone), 94. 
Teleosts, 105. 
\ TentacVea (Jteelera)^ 11. 
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Tent Caterpillar-moth, 76. 

Tenuirostres, 129. 

Terebratulina septentrionalis, 84. 

Teredo navalis, 40. 

Termes lucifugus, 65. 

Tern, Wilson's, 137. 

Tessellated (in squares), 90. 

Tetrabranchiata (four-gilled), 46. 

Thalassidroma pelagica, 136. 

Thecocyathus cylindracens, 16. 

Thirteen-Uned Squirrel, 194. 

Thrushes, 178. 

Thysanura (fringe- tail), ($4. 

Ticks, 57; Western Cattle, 58. 

Tiger, 241, 257, 258. 

Tinea pellionella, 76. 

Toads, 108 ; Young, 109 ; Surinam, 109. 

Tolypeutis tricinctus, 183. 

Tongue of a Camivora, 256. 

Tongue-shell, 34. 

Tooth-shell, 43. 

Torpedo, 91. 

Tortoise, Skeleton of, 119. 

Toucan, 163. 

Toxotos jaculator, 101. 

TrajHioor Spider, 60. 

Tree-frogs, 111. 

Trematoda (pore), 25. 

Trichechus manatus, 205. 

Trichina, 27. 

Trichina spiralis, 28. 

Trilobites (three-lobed), 57. 

Triton, 108. 

Trochus niloticus, 45. 

Troglodytes gorilla, 275. 

Troglodytes niger, 274. 

Trogons, 166. 

Tubipora (tube-porous) musica, 17. 

Tunicata (social), 86. 

Tunicates, 85, 86. 

Turbot, 103. 

Turdus migratorius, 127, 178. 

Turkey, 150; Domestic, Wild, 150. 

Turritella, 45. 

Turtle, 119 ; Sea, Green, 120 ; Marine, 

skeleton of, 120 ; Hawk-billed, 121 ; 

Soft-shelled, 121. 

Unqulata, 179, 209, 210. 
Ungulates, 217. 
Unicom, 237. 
Unio complanatus, 39. 
Uni-valves (one-v^ve), 41. 
Urchin, 22, 23. 
Urodela, 106. 

Ursus americanus, 244, 245; horrib- 
iUs, 244, 245 ; maritimus, 244, 246. 

Vaouolb, 1. 
Vampire, 200, 201. 



Venus' Flower Basket, 0. 

Vespa maculata, 81. 

Vespertilio, 199. 

Vermes (worms), xiii., 24, 28. 

Vermetus ebumeus, 45. 

Vertebrata (turning joint), xiii., 84. 

Vertebrates, 85, 86 ; Anterior members 
of, 284; Circular-mouthed. 88; Ho- 
mologies of, 283. 

Vertebrates, Lower, Hints for study- 
ing, 282. 

Vinegar Eels, 27. 

Viverra civetta, 257. 

Voluta imperialis, 45. 

Vorticella (whirlpool) nebullfera (cloud- 
bearing), 7. 

Vorticellee, 7. 

Vuli)es vulgaris, 254. 

Vulture, American, 154; California, 
155 ; Black, 155. 

Walrus, 242, 262; Canine-teeth and 
under-jaw of, 262, 263. 

Wapiti, 223, 225, 226. 

Wasps, 79, 81. 

Water-turkey, 138. 

Weasel, 242, 247, 250. 

Weaver-birds, 169 ; Nest of, 170 ; Soci- 
able, 170. 

Weevils, 72. 

Whale, 179 ; AVhite, 201. 

White Ants, 65, 79. 

White Grub, 73. 

White Miller, 76. 

Whip-poor-will, 167. 

Whooping-crane, 143 ; Traohsa <rf, 
143. 

Wiggle-tails, 74. 

Wild Boar, 215. 

Wolf, 252, 253. 

Wolverine, 247, 249. 

Woodcock, 147. 

Woodpeckers, 161, 162; Three-toed, 
162; (Jolden-winged, 162; Ivory- 
biUed, 162, 163. 

Worms, 24. 

XiPHIAS OLADIU8, 101. 

Yak, 234. 

ZaPUS HUD80NIU8, 189. 

Zebra, 214, 237. 

Zebu, 234, 235. 

Zo^a (early stage of some Decapods), 

55 ; of crab, 56. 
Zoology, xii. 
Zoosix)res. 6. 
Zygobranchia (yoke-gUled), 44, 



Valxjablb Books 

FOR THE SCHOOL-ROOM, FOR REFERENCE, 
AND FOR GENERAL READING. 



DaTies & Peck*g Mathematical Dic- 
tionary. lUo. 592 pp. 

A complete collection of mathematical 
terms, with explanations and applications of 
the same. Price, $5. 

DavieH* Nature and Utility of Mathc- 
maticH. limo. UlQpp. 

A clear and comprebcni^ive exposition of 
the relation of mathematical studies to the 
concerns of life. Price, $1. 

Davies* Metric System. JSmo.^ doth. 81*9 
pp. 

The growing importance of the Metric Sys- 
tem must recommend this wrcrk to all wno 
desire to understand the exact relations be- 
tween the old and new methods of calculating 
measurements, weights, etc. Price, $1. 

Cobbett*s Knj^liHh Grammar. With 
notes by Rot)ert Waters. Wnc^ doth. 273 
pp. 

A series of twenty-ono letters upon the vari- 
ous topics connected with the correct use of 
English. Can be used profitably without a 
teacher. Price, 75 cents. 

Cleveland* H Compendlums of Litera- 
ture. Itmo. S vols. 
English Literatuhb. 
American Litrratttbe. 
English Literature of the XlXth 
Century. 

These three volumes contain numerous se- 
lections from the great writers of English, 
and furnish sufficient material for thorough 
and critical study. Price, $2 a volume. 

£ames* L.i{;1it-L.ine Short-Hand. ISmo. 
tltSpp. 

A practical system of Phonography without 
shading. It answers the requirements of the 
correspondent and the reporter, and is spe- 
cially designed for schools and colleges. The 
book furnishes a vocabulary of 4,500 words 
and phrases. Price, $1.40. 

Bardeen*H Complete Rhetoric. l£mo., 
doth, 673 pp 

A highly interesting and novel treatment of 
the subject. All the topics are handled in a 
crisp and energetic style that malc'^s the work 
a most delightful text-boo ic. A wealth of 
humor and Incident completes the charm. 
Price, $1.75. 

Soyd's Eng^lisli Classics. 12mo., doth. 
6 vols. 

Hn/roN^s Paradise Lost. Pollok^s 
CoiTRSB OF TixrE. Thomson^s Seasons. 
Young's Night Thoughts. Cowfbb'b 
Task, bto. Baoon'b Essats. 



These editions are bound in convenient 
form, and wili prove of great advantage to the 
student of English literature. The notes are 
excellent. Price, |1 per volume. 

Pope's £ssay on Man. IGmo.^ paper. 

A handy edition of this well-known work* 
Price, 15 cents. 

Watts on the Mind. IGmo., doth. tOOpp. 
Revised by Dr. S. JV. FeUowes. 

No text-book upon the *' Improvement of 
the Mind " has acquired such an extended pop- 
ularity. This new edition has been receivw. 
with great favor throughout the countiy. 
Price, 75 cents. 

Peabody*8 Moral Philosophy. 12mo.j 
doth. 225 pp. 

Adapted for use in colleges and high schools. 
An excellent text-book. Especially designed 
to meet the requirements of elementary clat^ses. 
Price, II. 

Janet's Elements of Morals. Translated 
by Mrs. S. C. Corson. 12mo.jdoth. SdSpj). 

An excellent translation of the work of the 
great French moralist. The subject is pre- 
sented in such a manner as at once to interest 
and charm the student. M. Janet is certainly 
one of the greatest of modem religious teach- 
ers. Price, $1.25. 

Butler's Analogry. Hobart's Analysis. 

16mo.^ doth. 228 pp. 

No comment is needed npon such a well- 
known work. Price, 85 cents. 

Champlin's I^essons in Political Econ- 
omy. 12mo. 219 pp. 

Contains a discussion of the leading topics, 
including recent questions in finance, etc^ 
Although brief, the work comprises all that is 
essential to the subject Price, $1. 

Martin's Civil Government. 12mo..,doth. 
SSOpp. (Editions for the Eastern, West- 
ern, and Middle States.) 

A comprehensive treatise, clear and care- 
fully arranged. An excellent text-book, and^ 
for the general reader, a valuable aid to the 
thorough understanding of the working of 
our national government. Price, $1. 

Cocker's Handbook of Punctuation. 

2ltmo., doth, ishpp. 
This little volume treats of Punctuation, 
Capital Letters. Letter-writing, and Proof- 
reading. Its aim is to correct errors, and to 
secure attention for a too-often neglected sub- 
ject Price, 00 cents. 



Hale's L.i}ii:1it8 of Two Centuries. By 

Edward Everett Hale. Large 8vo.j cloth. 
603 pp. 

A highly> entertaining and ingtructive ac- 
count of the lives, labors, and successes of the 
great Artists, Sculptors, Composers, I*rose- 
AVTiters, Poets, and Inventors, who have con- 
tributed to the World's proKrcss during the 
last two centuries. Embellished with en- 
gravings. Price, $1.75, 

Huntington's Manual of the Fine 

Arts. Wno., cloth. U76pp. 

A history of Art in different countries, with 
sketches of its renowned masters, and an 
analysis of the principles on which it is based. 
Price, $1.50. 

Karnes' Elements of Criticism. Boyd's 
Notes. 12mo,^ doth. USGpp. 

The best edition of tliis standard work. ;No 
other treatise has acconn)li8hcd so much in 
guiding the taste and retinmg the seniiments. 
Price, $1.:;.5. 

Tlie Atlas Essays. 13 vols. y paper. 

These essays form a " Higher Education 
Series." Each volume treats of some toj)ic 
of vital interest at the present time. Price- 
list furnished on application, i 

Dwiglit's Grecian an<l Roman My- 

tnolog^y. 8vo., cloth. U50 pp. 

A complete account of the deities, and the 
rites and ceremonies pertaining to their wor- 
ship, among the ancient Greeks and Romans. 
Price, $2. 

Chapman's American Drawing Book. 

Ido.ydot^. sou pp. 

The standard American text-book and au- 
thority in all branches of art. The re(](^uire- 
ments of the amateur and the professional 
artist will be satisfied by this work. Adapted 
for classes and private instruction. Magnifi- 
cently illustrated. Price, $5. 

Chapman's Elementary Drawing 
Book. Ato, doUl. 87 pp. 

A well gradi'd series of practical exercises 
for the training of eye and hand. Contains 
the elements of the laiger work. Price, $1.75. 

Walker's Rhyming Dictionary. 8vo., 
doth. SS6pp. 

This work contains a complete index of 
allowable rhymes, and will prove of great 
assistance to composers. Price, $1. 

Williams' Topical Lexicon, Etymol- 
ogy, and Synonyms. St>0., cloth. 
S8Upp. 



A very entertaining and instructive work. 
The terms of the English language are clasd' 
fied fry subjects and arranged according to their 
aftinitiesof moaning, witii etymologies, defini- 
tions, and illustrations. Price, $1.25. 

Bible Studies. iSmo.f paper or clofh. SltS 
pp. By Geo. F. Pentecost, D.D. 

Covering the International Sunday School 
Lessons for 1888. Price, 50 cents, paper; $1, 
cloth. 

Worman's First French Book, 12mo., 
doth. 83 pp. 

Worman's First German Book. 12mo,, 
half bound. 63 pp. 

Worman's First Spanish Book. ISmo., 
h I (f bound. 96 pp. 

These books teach by direct appeal to illus- 
trations, and by contrast, association, and 
natural inference. The pupil reads and epeaks 
from the first hour, nnderstandingly and ac- 
curately. Teachers bear witness that their use 
works marvels in the school-room. Price, 50 
cents, French or Spanish ; 35 cents, German. 

The Life of President Garfield, lenio., 
doth^ 27k pp. 

From Birth to Presidency, by Major J. M. 
Bundy, editor of the New York "Evening 
Mail and Express." From Mentor to Elbcron, 
by Colonel A. F. Rockwell. Oration and Eu- 
logy, by Hon. James G. Blaine. Price, $1 ; 
paper, 50 cents. 

ISible Lands Illustrated. 8vo^ doth. 900 
pp. By Henry C. Fish^ D.D. 

A pictorial hand book of the ancient and 
modern life of all the sacred countries. Con- 
tains six hundred engravings and maps, one 
thousand elucidated Scripture texts, and two 
thousand indexed subjects. Price, $3. 

True Success in Life. i5mo, doth. ^5 
pp. By Bev. Bay Palmer. 

Addressed to young men and women. 
Price, $1 

Barnes' Popular History of the Unite<f 
States. 1 roycU octavo volume. 672 pp. 

This work is written in a popular style, and 
embraces events from the time of the Mound- 
builders to President Cleveland's administra- 
tion. The interest in the narrative is wrought 
up to such a pitch, that ihe reader finds as 
much pleasure in this 'record of events," as 
in the most thrilling tale of fiction. Beauti- 
fully illustrated Price, cloth, %'i.lO ; sheep, 
$5 ; half-calf, $3 ; full Turkey, $8. 



Any of the books in the foregoing list will be sent by mail (post-paid) 

on receipt of price. 



A. S. BARNES & CO., Publistiers, 



NEW YORK AND CHICAGO. 



NATURAL SCIENCE WORKS. 

STEELE'S FOURTEEN WEEKS COURSE IN THE SCIENCES. 

The aim of this series is to make science interesting, by omitting such unimportant details as 
would be of value only to the scientist, and by treating only tnose points essential to be under- 
stood by every well -informed person. 

The series contains works upon PhvHics, Chemistrj', Astronomy, Physiology, 
Geology, Zoology, and Botauy, with a Key to ScienceH. 

£igbt volumes (including Key). Price, 1 1 each. 

A Popular Zoology. 8vo., doth. 328pp. \ A Popular Physics. 8vo., doth, S80 pp. 

A systematic and simple treatment of the . , , . ^ ,. , ^^ , 
subject of elementary zoology, arranged ac- 1 . 4 ^ ni *°° mterestmg work upon the sub- 
cording to the method accepted as best bv ; J^ct. Ihe experiments are simple, the ex- 
those thoroughly versed in the subject. No ' planations accurate, and the airangement of 



pains have been spared by author or puljli8hei*8 
m their efforts to make *this work the best of 
its grade in the market Price, $1.20. 

A Popular Chemistry. Svo., doth. SSOpp. 

A new and excellent work upon elementary 
chen\i8try. Based upon " Fourteen Weeks in 
Chemist^." Clear in Explanation. Easy in 
Method. Scientifically accurate. This book 
is up to the thues in every respect Price, $1. 



topics excellent. All the new discoveries of 
the age are treated in this work. Ptice, $1. 

Steele's New Astronomy. Stx?., doth. 
326 pp. 

A work based upon "Fourteen Weeks in 
Astronomy," with new illustrations. In its 
new dress, the book is all that could be de- 
sired. Price, 11. 



TEMPERANCE PHYSIOLOGIES. 

These works treat of the effects of alcoholic drinks and narcotics, in connection with the 
usual topics belonging to Physiology. The series is adapted to the requirements of every grade 
of instruction. 

Child's Health Primer. Pathfinder No. 1. IGWjO., doth. 12k pp. For youngest 

pupils. Price, 30 cents. 
Hygiene for Young People. Pathfinder No. 2. mmo.^doth. 207 pp. Price, 50 cents. 
Steele's Hygienic Physiology, for High Schools. 12mo., doth, 276pp. Price, $1. 
Steele's Hygienic Physiology (Abri<lged), for Common Schools. 12ma., doth. 

192 pp. Price, 50 cents. 



FAMILIAR SCIENCE 

Norton and Porter's First Rook of 
Science. 12mo , doth. 202 pp. 

The principles of Natural Philosophy, As- 
tronomy, Chemistry, Physiology, and Geology 
are set forth for beginners on the " Question 
and Answer" plan. Price, $1.30. 



Monteith's Kasy Lessons in Popular 
Science. ISmo.j doth. 258 pp. 

One of the most attractive works on science 
for children ever published. With this book. 
the science of common or familiar things can 
readily be taught to beginners. Price, 75 cents 



NATURAL PHILOSOPHY. 

Norton's First Book in Natural Philosophy. 16mo. 217 pp. Designed for be- 
ginners. Price, 70 cents. 

Peck's Elements of Mechanics, l^mo. 296 pp, A suitable introduction to Bartlett's 
higher treatises. Price, $1.40. 

Bartlett's Analytical Mechanics. 8V0. 610 pp. Price, $3.50. 

Bartlett's Acoustics and Optics. 8vo. 365 pp. Price, $2.50. 

Peck's Ganot's Natural Philosophy. (Revised.) 12mo.f doth, 530 pp. Price, $1.90. 

BOTANY. 

Wood's Object Lessons in Botany. 12mx>. 3h6pp. Price, $1. 

Wood's American Botanist and Florist. Large 12mo. Uk9 pp. Price, $1.75. 
Wood's New Class-book of Botany. Large 12mo. ShSpp. Price, $2.50. 
Young's Familiar Lessons in Botany. 12ma. 6li6pp. Price, 75c. 



Sample copies of any of the foregoing books will be sent by mail (post-paid) on receipt of price. 



A. S. BARNES & CO., Publishers, 

NEW YORK AND CHICAGO. 



HISTORICAL WORKS. 



BsToes' Brief History of the Uiitteil 

States. Largt itJno., doth. MOpp. 
This elandani hielory tae recently been re- 
vteed anil boiutlfully illustrate]. IIB MeU- 
known popularity \a due to tbe intereet given 
tfl the subiBcl by vivadly of atjle and Iflimets 
ofstalemeat Price. $1. 



feet le coDBlantly kept lu vi 
■est given 10 tbe aubjeei. 1 

etailB. Price, eu cenla. 

S-epareS od the ttaaz gen 
rief History of Iho In 



Cubic 



dSerent periods. FarfyiiiuBtr - — 

Rarnes- Brief History of Anr 

Penples. itmo.. doth. Siopp 

On the same general plan bb the pro 

book. The important (acU arc condc 

■ • .ulflne ia given ■ '- 



religion, ai 
Price, SI. 



of c 



lef Hlstar? of H 



work follows theplan of the nistorr 
lent Peoples." The subject is Bet fottli 



pj AncU . . 
Tbeero.vthotcH 
Price, $1. 



inklud are cleariy porSajed. 
Brief General History of the 



teitbook. Frlce, Jl.OO. 



Unl 



Ufta 



IS of each era d< 



doih. 537 pp- 
H concise ^talcmcuL ui lup 
the hialory of the ivoiid. Due 
been given to chronology, and 
iBlanlTy assisted in fuTug tbe 
— ■■— nilely In mind. The 
carefnl treatment in 

Lancaster's English History. Itmo., 
doth. Sti pp. 
This ia a careful development of tbe nib- 
jcct, written in an entenaining style, and not 
"a meager array of uninteresting fads." 
anfflcicnt ejplanalion is given to show dearly 
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The leading events of history treated on ths 
" Question and Answer" pLin lor class nee or 
for review and cianil nation. Price, *!. 

' """elliJli. and KiiB^ih'. "*' """' 

The leading events of history, pruned of 
useless details. Tbe importance of each part 
of [be subject has been cartfuliy weighed and 
its prominence a(tjustcd lo requirements of the 
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' >n of tbe history 



ire. Price, f 1. 
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A. S. BARNES & CO., Publishers, 

NEW YORK AND CHICAGO. 



BARNES* INK & PENS. 



Barnes' National Inks. 

We beg leave to inform the public that we have taken special pains to 
prepare a full line of inks, and desire to call attention to the very great 
advantages they offer over any similiar articles. The bottles containing 
these inks are of an elegant pattern of full capacity, made of a superior 
quality of glass, and have ebonized stoppers which are easily withdrawn. 

Barnes* Jet Black National Ink. 

Prepared especially from a new formula. The demand for it originated in the 
necessity of furnishing a good ink in connection with our new Copy Books, 
*' Barnes National System of Penmanship." 

When large quantities of ink are wanted, as for schools, it can be supplied iu 
demijohns holding from one to ten gallons. 

Barnes' National "Writing Fluid. 

After one trial of this ink every business man will prefer it to all others. It is 
jierfectly limped, deep blue, will not corrode the pen, turns soon to an intense 
black, does not fade, and will give eminent satisfaction. 

Barnes' National Copying Ink. 

Is an extra strong and sensitive ink that writes a very deep color, gives a clear 
copy, possesses great fluidity, does not set off nor fade, always copies. 

Barnes' "Writing and Copying Ink Combined. 

Flows freely, writes dark blue soon turning to jet black, and is positively per- 
manent. 

Barnes' National Carmine Ink. 

A brilliant shade, perfectly fluid, does not corrode pen, does not fade ; a safe 
ink for everybody to use. 

BETTARE OF IMITATIONS. 

Every bottle of the sizes above four ounces bears a beautiful ten-colored label. 

Barnes' National Pens. 

A fitting accompaniment to good ink is a good pen, and we are able to 
oflfer the following numbers confident there are no better pens in the 
market: 

No. I. A perfect school pen. 
No. 333. Fine pointed ladies* pen. 

No. 444. A smooth, slightly coarser, though popular pen. 
♦A sample card, with 2 each of above pens will be sent on receipt of 5 ct. stamp. 
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